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HE advances in recognition and 
treatment of hyperthyroidism in the 
last twenty years constitute a record 

of achievement as brilliant as our age can 

boast. Obstacles which for years impeded 
the progress of surgery in this field, and 
directly or indirectly accounted for loss 
of life and health of countless victims of 
goiter, finally yielded to the persistent 
attack of a comparatively few workers. 

Removal of the obstacles left clear the 

path of development, so that a once 

hazardous operation, resorted to only 
under the most urgent circumstances, by 

a few stout-hearted surgeons, has become 

in this short period of twenty years a 

relatively simple procedure, which today 

is successfully performed by surgeons in 
almost every well-organized hospital in the 
world. 

Parry, in 1786, was the first to recognize 
exophthalmic goiter and in 1825 to give an 
accurate description of the disease. Graves, 
in 1835, gave a less accurate description of 
3 cases, and Basedow, in 1840, presented 
an excellent description of the disease. Al- 
though Parry suggested that the malady 
might be related to bronchocele, it was not 
until 1886 that Mébius definitely ascribed 
the disease to abnormality of the thyroid 
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gland. From the time of early description, 
clear-cut cases of exophthalmic goiter have 
been recognized easily, but knowledge of 
the physiologic changes associated with 
hyperthyroidism did not begin to appear 
until 1893, when Miiller showed, by quanti- 
tative determination, that the output of 
nitrogen in exophthalmic goiter consider- 
ably exceeded the intake of nitrogen. This 
clinical observation was soon confirmed by 
experimental investigations into the effect 
of the administration of thyroid substance 
to animals, and to patients’ with 
hypothyroidism. 

These important investigations were 
followed, in 1895, by the publication by 
Magnus-Levy of results of his work, show- 
ing that the consumption of oxygen and 
the output of carbon dioxide were in- 
creased following the taking of thyroid 
substance, and that the consumption of 
oxygen and the output of carbon dioxide 
by patients with hyperthyroidism were 
increased above normal. These observa- 
tions were of the greatest importance to 
the subsequent elaboration of knowledge of 
diseases of the thyroid gland and have 
resulted in the greatest single advance in 
the field of recognition and study of its 
disorders. In 1904, Magnus-Levy expressed 
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the heat production of patients with hypo- 
thyroidism in percentage variation from 
normal. He also showed the variations in 
consumption of oxygen and the output of 
carbon dioxide in hypothyroidism before 
and during treatment with desiccated 
thyroid gland and with various extracts 
of the thyroid gland. Soon after this, 
DuBois and DuBois* and Harris and 
Benedict firmly established the standards 
of normal heat production. This period 
initiated determination of basal metabolic 
rate as a clinical adjunct, and use of such 
determinations has expanded so widely, 
and the apparatus has been so simplified 
and improved, that determinations are 
now commonly made, even in _ small 
medical centers. 

The results of clinical and physiologic 
work on the thyroid gland have had far- 
reaching consequences, and, by increasing 
knowledge of the function of the organ, 
have advanced the recognition of other 
than frank cases of hyperthyroidism. In 
1913, Plummer suggested separation of the 
hyperthyroid states into two clinical enti- 
ties. Exophthalmic goiter he associated 
with hypertrophy or hyperplasia of the 
thyroid gland, while a condition in which 
there was no diffuse hypertrophy or hyper- 
plasia of the thyroid gland, and a different 
physiologic status, he considered to be in 
another group. Plummer’s work along this 
line has resulted in recognition of a hyper- 
thyroid state associated with hyperfunction 
of adenomatous goiter and quite distinct 
clinically and pathologically from exoph- 
thalmic goiter. At the same time, Plummer 
recognized a group of patients who pre- 
sented evidences of cardiac injury, as 
suffering from hyperthyroidism, and found 
that relief from hyperthyroidism was 
followed by improvement in the cardiac 
status. The attention which he called to 
this group of patients, and the emphasis 
which he has subsequently placed on it, 
have increased the frequency of recogni- 
tion of a condition which easily can be 


* DuBois in his book gives an interesting history of 
the development of standards of basal metabolism. 
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mistaken for primary heart disease. 

Kendall isolated thyroxin in crystalline 
form in 1914. Investigations with thyroxin, 
carried out by Kendall, Plummer and 
Boothby, soon produced evidence which 
warranted Plummer’s conclusion that “‘thy- 
roxin is a catalytic agent hastening the 
rate of formation of a quantum of potential 
energy available for transformation on 
excitation of the cells.” 

The year 1922 marks the introduction, 
by Plummer, of the use of iodine in prepar- 
ing for operation patients with exophthal- 
mic goiter. At the same time it marks the 
beginning of a further advance in the 
diagnosis of exophthalmic goiter and more 
general recognition of the importance 
of correct differential diagnosis between 
exophthalmic goiter and hyperfunctioning 
adenomatous goiter. By means of the 
basal metabolic rate, many patients have 
been found to be in a state of hyperthyroid- 
ism which would otherwise have gone 
unrecognized. Elevation of the basal meta- 
bolic rate may, however, occur in other 
conditions than hyperthyroidism. Some 
such conditions, notably the various forms 
of leucemia, may be readily recognized; 
others, however, may present difficulties 
in diagnosis which are insurmountable 
from the viewpoint of metabolic studies 
alone. Those conditions in which the 
greatest difficulties are found are the 
various types of neurosis, essential hyper- 
tension, and Parkinson’s syndrome. Fre- 
quent determinations of the basal metabolic 
rate, under the best of conditions, may 
prevent many errors in cases of neurosis. 
Neurotic patients are likely to take the 
test more easily with greater practice, 
and drops of 20 to 30 per cent in the 
metabolic rate are not uncommonly seen 
as results of such training. Less marked 
drops may be seen in some instances of 
essential hypertension and of Parkinson’s 
syndrome, especially if the period of train- 
ing is accompanied by prolonged periods of 
rest in bed. In each of these groups, how- 
ever, it is not difficult to find many 
patients whose metabolic rates do not fall 
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to normal levels, and among whom clinical 
evidences of exophthalmic goiter are so 
meager as not to warrant a_ positive 
diagnosis. The determination of the effect 
of iodine in such cases has proved to be a 
new and effective tool in the hands of the 
diagnostician. Plummer, by his clinical 
observations, which resulted in his separat- 
ing the clinical entities of exophthalmic 
goiter and hyperfunctioning adenomatous 
goiter, established fundamental character- 
istics of the former condition. Evidences of 
hyperthyroidism were present in both 
conditions, but in exophthalmic goiter 
there were also present certain phenomena 
that could not be produced by the feeding 
of thyroid substance; namely, exoph- 
thalmos, and other ocular changes, the 
characteristically useless but purposeful 
movements, a psychic state indicative of 
cerebral intoxication, and the gastro- 
intestinal crises. It was work based on this 
classification which led Plummer to the use 
of iodine in exophthalmic goiter. The 
characteristic effect of this drug is to 
abolish or to stop the progress of the 
specific phenomena noted. Thus, the use of 
iodine as a diagnostic agent in exoph- 
thalmic goiter is clearly indicated in those 
cases in which the characteristic phenomena 
are not definite. An added effect of iodine 
is, in most cases of exophthalmic goiter, 
to reduce the basal metabolic rate. A drop 
in basal metabolic rate after administra- 
tion of iodine may, then, offer suggestive 
evidence of exophthalmic goiter if the 
original tests of metabolic rate have been 
made in sufficient numbers to assure the 
physician that the patient’s actual level 
has been learned. This evidence may be 
augmented by subsequent observation 
after administration of iodine has been 
stopped when a rise in basal metabolic 
rate is still further evidence of exoph- 
thalmic goiter. 

The three greatest advances in the 
diagnosis of exophthalmic goiter which 
have occurred since the days of Parry, 
Graves and Basedow are the determina- 
tion of basal metabolic rate, the knowledge 
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gained from Plummer’s classification, and 
the determination of the effect of iodine. 
Judicious use of these three aids, tempered 
with sound clinical judgment, should allow 
an extremely high degree of efficiency in 
the diagnosis, even in early and mild 
cases, and, at the same time, an appreciable 
increase in the safety and effectiveness of 
treatment. 

Since the earliest recognition that the 
syndrome of exophthalmic goiter was asso- 
ciated with excessive activity of the thyroid 
gland, the most successful method of com- 
batting the disease has consisted in opera- 
tive measures to reduce the function of the 
gland, supplemented by supportive and 
protective measures designed to eliminate 
or abate possible predisposing etiologic 
factors. Beneficial effects of operation in 
this disease were first observed in the latter 
part of the nineteenth century when 
Tillaux, 1880, von Rehn, 1884, and von 
Mikulicz, 1886, performed partial thy- 
roidectomy on patients with exophthalmic 
goiter. However, history discloses that 


for many years the development of surgery 


in this field failed to advance as rapidly 
as in many others. The lag in its progress 
was due to the complicated nature of 
its problems. In many of the other estab- 
lished branches of surgery, including that 
of simple nodular goiter, the successful 
outcome of operation was almost wholly 
dependent on perfection of technical 
maneuvers under rigid asepsis. The prob- 
lem was therefore clear-cut, and unless 
the technical difficulties were exceedingly 
great, almost every well-trained surgeon 
was eager to engage in it. And thus, 
through cumulative experience, advances 
became certain and rapid. Conditions 
were different in surgery of toxic goiter; 
here, experience early indicated that there 
were additional problems, for strict ad- 
herence to the principles of asepsis and 
faultless technique commonly failed to 
avert disaster. Since the operative mor- 
tality was high and the cause of death 
under these circumstances was not under- 
stood, surgery of toxic goiter became 
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shrouded in mystery, and for many years 
only relatively few surgeons were willing 
to undertake the operation. 

The recognition by Plummer in 1913 
that hyperfunction of the thyroid gland 
occurs as two distinct clinical entities, 
exophthalmic goiter and adenomatous goi- 
ter with hyperthyroidism, was not only 
of academic interest, but of fundamental 
importance in paving the way for a more 
rational method of treatment. Although 
the operative hazards in both are in some 
degree similar, the successful treatment of 
the two conditions had to be directed 
along different lines. The hazards of 
operation for adenomatous goiter with 
hyperthyroidism are for the most part 
dependent on the presence of visceral 
degeneration, the result of hyperthyroid- 
ism, commonly mild but of long duration, 
whereas in exophthalmic goiter the severity 
of the intoxication constitutes an addi- 
tional and, at times, an even greater 
hazard. It was evident, therefore, that 
early diagnosis and treatment of the 
former condition would rob the operation 
of its chief hazards, whereas the institution 
of early operation in the latter condition 
would solve only partially the problems of 
treatment. 

Formerly the most baffling and dis- 
couraging problem in the treatment of 
exophthalmic goiter was the frequent 
occurrence of postoperative hyperthyroid 
crises. Often, within a few hours after 
the goiter had been resected successfully, 
an acute explosive reaction would follow, 
characterized by extreme tachycardia, high 
temperature, nausea and vomiting, marked 
restlessness and prostration, mental stim- 
ulation or delirium, and frequently coma; 
often death supervened within from twelve 
to forty-eight hours. Although many pa- 
tients were able to endure the reaction 
and recovered spontaneously, no measure 
proved effectual in checking the progress 
of the reaction. However, the frequent 
occurrence of these postoperative explo- 
sions clearly demonstrated the compelling 
necessity for discovering means of control 


Pemberton & Haines—Thyroid 





_ Marcu, 1934 


if surgery in this important field were to 
advance. Fortunately, it was appreciated 
that hope lay in prevention, and efforts 
were directed at preoperative measures 
of reducing the intensity of the hyper- 
thyroidism and of affording protection to 
the patient. Thus, it was learned that 
during certain phases of the disease, when 
the degree of hyperthyroidism was severe, 
the substitution of minor surgical pro- 
cedures, such as ligation of one or more 
of the thyroid arteries, at a diminished 
hazard, would so improve the patient’s 
condition that the gland could be resected 
later without danger of an acute reaction. 
With the object of reducing the activ ity 
of the goiter, irradiation, and injection 
into the gland of boiling water and of 
drugs were also employed. The discovery 
by Miiller of an increased elimination of 
nitrogen associated with exophthalmic 
goiter, resulting in a negative nitrogen 
balance, led others to investigate the 
influence of thyroid activity on metabolism 
of protein, fat and carbohydrate. It was 
proved that in exophthalmic goiter there 
was acceleration in the metabolism of 
all three, and furthermore Boothby and 
Sandiford demonstrated that the nitrogen 
equilibrium of patients with high basal 
metabolic rates could be maintained on a 
properly balanced diet, provided sufficient 
calories were furnished. It was possible, 
therefore, by preparatory measures, to 
protect the protein constituents of the 
body. Progress was not limited to measures 
directed at the rehabilitation of the handi- 
capped patient, but included substantial 
advances in surgical care. The noteworthy 
advances were improvement in the tech- 
nical maneuvers, knowledge as _ regards 
the relative amount of the gland to be 
removed, and, as first advocated by 
Crile, protection of the patient against 
the usual nervous and emotional stresses 
incident to operation, while at the same 
time avoiding the prolonged use of anes- 
thesia by inhalation. 

Adoption and perfection of these meas- 
ures had a far-reaching effect on the 
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treatment of exophthalmic goiter. Reduc- 
tion of the operative mortality to a 
reasonably low rate of 2 to 4 per cent, 
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cedure, such as ligation of blood vessels, or 
injection of hot water into the gland. 
Third, since there were no absolute criteria 


Exophthalmic goiter 
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gave to surgery the dominant part in 
the treatment of the disease. As knowledge 
of the operative results became dissem- 
inated, the records show that patients 
with exophthalmic goiter began to seek 
surgical treatment earlier in the course 
of the disease, before the development of 
the secondary cardiac and hepatic injury 
(Fig. 1). The patient himself thereby 
partially eliminated an additional opera- 
tive hazard. 

In spite of these improvements, it was 
obvious that there still remained many 
disadvantages and failures in the method 
of treatment: First, there was no satis- 
factory treatment for the patient who was 
In an acute state of spontaneous crisis. 
Since experience had proved that operation 
was definitely contraindicated during this 
phase of the disease, reliance was placed 
on symptomatic medical measures. Thus, 
prior to 1923, between 1 and 2 per cent 
of the patients with exophthalmic goiter 


admitted to The Mayo Clinic died before 
they could be prepared for operation. 
Second, the method did not completely 
eliminate the postoperative reactions, for 


occ, 
Cau 


sionally a death attributable to this 
‘¢ would quickly follow a minor pro- 


of the patient’s condition by which to 
prejudge the individual hazard, the sur- 
geon, appreciating the uncertain margin 
of safety, and sensing the many hidden 
pitfalls, wisely accepted nearly two-thirds 
as doubtful or poor risks and adjusted the 
surgical treatment accordingly. Safety de- 
manded, therefore, that the procedure 
in multiple stages be employed in a 
large number of cases in which it was not 
actually needed, and this resulted in 
tremendous economic waste. Furthermore 
a proportion of those who had received 
preliminary treatment, for various reasons 
did not return for completion of the 
operation; many of these patients sub- 
sequently died from effects of persistent 
hyperthyroidism. Finally, since the success 
of this method of care depended to a 
large extent on specialized knowledge 
gained only through personal experience, 
the bulk of this type of surgery was 
limited to a comparatively few hospitals, 
where special efforts had been made to 
develop facility in it. 

It was amid these conditions that 
Plummer, in 1922, first established the 
value of the administration of iodine 
(compound solution of iodine) to patients 
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with exophthalmic goiter who were under 
preparation for operation. This ushered 
in a new era in the treatment of this 
disease. Owing to Kocher’s repeated warn- 
ings against the indiscriminate administra- 
tion of iodine to patients with goiter, for 
fear of inducing the syndrome of Basedow’s 
disease, the impression prevailed among 
members of the medical profession that 
administration of iodine to patients with 
hyperthyroidism was definitely contrain- 
dicated. Plummer, however, had conceived 
the hypothesis that the hypertrophic gland 
of exophthalmic goiter secretes two prod- 
ucts, a normal and an abnormal, and that 
the syndrome of the disease varies with 
the total amount of the normal product, 
and with the relative amount of the two 
products in the tissues. Since the normal 
molecule of thyroxin contains 65 per cent 
by weight of iodine, Plummer speculated 
that the abnormality of the product in 
exophthalmic goiter resulted from imper- 
fect iodinization. The fact that the symp- 
toms peculiar to exophthalmic goiter, in 
contrast to those of adenomatous goiter 
with hyperthyroidism, will disappear or 
diminish in intensity under the administra- 
tion of compound solution of iodine, while 
the basal metabolic rate remains elevated, 
and the fact that these symptoms may 
be present in cases in which the basal 
metabolic rate is normal, are evidence in 
favor of this hypothesis. After a brief in- 
vestigation, it was immediately appreciated 
that administration of iodine afforded 
great potentialities in the treatment of 
this disease, and now, after nearly nine 
years in which this method of treatment 
has been standardized, its value can be 
accurately interpreted. Administration of 
iodine controls the spontaneous crisis of 
the disease, and thereby has greatly 
reduced the medical mortality. Its effect 
is temporarily ameliorative, not curative, 
for experience indicates that prolonged 
administration of iodine offers little hope 
of effecting permanent cure. By far the 
greatest value derived from this form of 
treatment has come from its employment 
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as a measure of preparation for operation, 
The reduction in severity of all the manifes- 
tations of the disease, with the general 
improvement of the patient’s condition 
following administration of iodine for 
eight to twelve days, has resulted in 
smoother postoperative convalescence, un- 
interrupted by the occurrence of acute 
explosions. Accordingly, the need for pre- 
liminary ligation and other preparatory 
surgical procedures has been tremendously 
reduced (Fig. 2). By eliminating the long 
feared and dangerous surgical complica- 
tions, it may be said that treatment by 
iodine has placed surgery of exophthalmic 
goiter on a sound basis, similar to that of 
other branches of general surgery, whereby 
in all but a small group of complicated 
cases the surgeon can confidently predict 
that if the operation is done expeditiously, 
and without technical mishap, the patient 
will easily endure the operation. Thus, in 
The Mayo Clinic, during the last nine 
years, since the preparation of patients 
with exophthalmic goiter has been stand- 
ardized, the operative mortality in 8425 
cases has been only 0.83 per cent (Fig. 3). 

The other complications of the disease 
which may influence unfavorably the 
surgical mortality are largely dependent 
on the long duration of the disease. These 
embrace two groups of patients: (1) those 
in whom the intensity of the hyperthyroid- 
ism is apparently little affected by treat- 
ment with iodine, and (2) those in whom 
the manifestations of cardiac injury con- 
stitute the dominant part of the picture. 
Fortunately, the increased surgical hazard 
in these groups can be readily recognized 
before operation, so that it is now possible 
to limit the application of any additional 
measures of treatment to those in actual 
need of it. 

About 1 to 3 per cent of patients with 
exophthalmic goiter cannot be made satis- 
factory surgical risks by prolonged medical 
treatment. Commonly the basal metabolic 
rate is very high, and the goiter is large 
and exceedingly firm, and may be tech- 
nically difficult to resect. Experience has 
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demonstrated that in this group of cases 
the goiter may be resected with greater 
safety if the resection is accomplished in 
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hazard. Today, in The Mayo Clinic, 
digitalis is prescribed for these patients 
only in the exceptional instances in which 


Operative treatment of exophthalmic goiter 
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two stages, with a period of two to three 
months between each partial lobectomy. 
The newer method of preparing for 
operation the patient with goiter and 
congestive heart failure, by administration 
of ammonium nitrate, and by intermittent 
injection of the mercurial diuretics (for 
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routine measures have failed. 

During the immediate postoperative 
convalescence, the vast proportion of the 
patients do not require special treatment 
other than symptomatic measures em- 
ployed as a routine. However, among 
greatly debilitated patients, cyanosis, pul- 
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instance, mersalyl), to rid the tissues of 
the edema fluid and to restore cardiac 
function, has proved a distinct improve- 
ment over the older method. In the 
past, when digitalis was employed indis- 
criminately in these cases, not uncommonly 
the toxic effect of over-digitalization in- 
creased rather than decreased the operative 
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monary edema, and pneumonia are not 
uncommon. The development of efficient 
methods of administering oxygen by use 
of the oxygen chamber and oxygen tent 
has afforded a decided advance in the 
treatment of these complications. Haines 
and Boothby reported the results of oxygen 
treatment of 143 patients suffering from 
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goiter who were admitted to the oxygen 
chamber during a period of three years. Of 
the 104 patients who lived, g1 (88 per 
cent) were considered benefited by oxygen 
treatment. Their estimate of improvement 
was based on the early drop in tempera- 
ture, the disappearance of cyanosis, and 
other clinical evidence. 

The immediate effect of subtotal thyroid- 
ectomy in both types of hyperthyroidism 
is evident within seven to fourteen days, 
in abatement of the symptoms and reduc- 
tion in metabolism, commonly to normal 
values within two to four weeks. Estima- 
tion of the late results reveals that more 
than go per cent of the patients, one, three 
and five years after operation, are free of 
hyperthyroidism, and consider themselves 
well. However, in 3 to 5 per cent of the 
patients who have undergone partial thy- 
roidectomy for exophthalmic goiter, defi- 
nite recurrence of symptoms of the disease 
subsequently develop, usually, but not 
necessarily, associated with enlargement of 
the remaining portion of the thyroid gland. 
Presumably “‘recurrence’’ is due to recur- 
rence or persistence of the unknown stimulus 
which causes exophthalmic goiter, and is 
not dependent, entirely at least, on the 
amount of gland tissue left at operation. 
It has been found that administration of 
iodine alone is sufficient completely and 
permanently to control the evidence of 
hyperthyroidism in about 25 per cent of 
these cases. In the remaining cases, further 
resection of the thyroid gland is necessary 
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to bring about control of hyperthyroidism. 
Crile, however, has attacked this problem 
from a different angle. Based on the 
hypothesis of functional interdependence 
between the thyroid gland and the supra- 
renal gland, he has denervated or removed 
the suprarenal gland in a series of cases 
of recurring exophthalmic goiter. While 
favorable results have been obtained, suifi- 
cient data have not yet been presented to 
warrant practical appraisal. 

This summary of the advances in the 
treatment of the hyperthyroid states would 
be far from complete if mention were not 
made of Naffziger’s outstanding contribu- 
tion to the treatment of progressive exoph- 
thalmos, fortunately a rare but distressing 
and, at times, hopeless complication of the 
disease. He not only clearly demonstrated 
that the cause is mechanical, that the 
condition is due to enormous swelling of 
the intraorbital muscles, but also he devised 
an operation for its relief, which results in 
decompression of the orbit and roof of the 
optic foramen. 

While the salient features of typical 
hyperthyroidism were known to the earliest 
observers, accuracy of diagnosis has been 
perfected through knowledge gained by the 
investigations of the physiologist, the 
chemist and the clinician. Early diagnosis, 
treatment by iodine, improvement in opera- 
tive technique, and additional measures 
for the handicapped patient, have com- 
bined to make safe, surgical operation for 
hyperthyroidism. 
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RESECTION OF THE PRESACRAL NERVE FOR 
DYSMENORRHEA 


BASED ON FAVORABLE RESULTS IN A SERIES OF TWENTY-ONE CASES* 


JosepH L. De Courcy, M.D. 


CINCINNATI, O. 


HE idea of relieving pelvic pain by 

abolishing the function of certain 

nerves entered the minds of clinicians 
many years ago. As far back as 1808, 
Jaboulay! suggested paralyzing the sacral 
sympathetic nerves in cases of intractable 
pelvic neuralgia. Some fifteen years later, 
Rochet? attempted to mitigate the distress 
occasioned by tuberculosis of the bladder, 
by sectioning the nerve supply to the 
vesical ends of the ureters, approaching 
them by the transperitoneal route. The 
pain was relieved, but as the operation 
brought on complete retention of urine, 
the method had to be discarded. 


Later a number of Continental workers 


developed hypogastric and _periarterial 


sympathectomy. This did not interfere 
with bladder function, and very soon one 
of them, Cotte, put forward a method of 
section of the presacral nerve which has 
since found wide application in various 
forms of pelvic pain. 

In his original communication made in 
1925, Cotte® listed six indications for the 
use of his method: (1) pelvic neuralgia; 
(2) vaginismus; (3) dysmenorrhea, resist- 
ant to ordinary measures adopted for its 
relief; (4) hypoplasia of the uterus, ac- 
companied by insufficient and_ painful 
menstruation; (5) metrorrhagia of ovarian 
origin; and (6) sexual neuroses, such as 
masturbation, nymphomania, etc. 

The original application seems to have 
been wholly in the field of gynecology. 
Later Cotte applied presacral nerve section 
to painful vesical conditions, returning to 
the earlier conceptions of Jaboulay and 
Rochet, and the operation, with various 


modifications, has been used quite exten- 
sively in this country as well as in Europe 
by those interested in vesical pathology. 
Oddly enough, however, few American 
gynecologists have taken any interest in 
Cotte’s work, and a survey of literature 
shows practically nothing written in English 
concerning this method of treating obsti- 
nate dysmenorrhea. The first resection of 
the presacral nerve for dysmenorrhea to 
be done in this country appears to have 
been that performed at the Cincinnati 
General Hospital by Dr. Louis G. Herman. 
Because of this extreme paucity of data, 
I have decided to present my own cases 
of presacral nerve resection, which are 
now twenty-one in number. As I have been 
interested in the procedure no longer than 
six months, there is not yet sufficient lapse 
of time to permit me to give final statistics. 
Nevertheless, the favorable immediate re- 
sults seem to me to warrant such an early 
presentation, inasmuch as others may be 
stimulated to make reports of their own 
work, and an added interest in the opera- 
tion and its use in conditions demanding 
relief of pelvic pain thus be aroused. 


ANATOMICAL BASIS OF THE PROCEDURE 


The presacral nerve is a part of the 
prevertebral sympathetic chain, which, in 
turn, originates in the inferior mesenteric 
ganglion. At the site of bifurcation of the 
iliac arteries from the aorta, some fibers 
are given off from this ganglion which 
follow the course of these blood vessels and 
their branches. The greater part of the 
fibers, however, continue over the anterior 
surface of the lowest lumbar vertebra, 
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and eventually unite to form the presacral 
nerve. 

[he course of the presacral nerve lies 
across the left iliac vein and over the 
promontory of the sacrum. It is then 
subdivided into the two hypogastric nerves, 
which in their turn pass downward beneath 
the peritoneum until they arrive at the 
retrorectal space. From this space the 
hypogastric nerves extend into the superior 
and posterior cornu of the hypogastric 
ganglion, which lies external to, and below 
the ureterosacral ligaments. Into this 
ganglion, also, the lumbar and sacral sym- 
pathetic ganglia extend afferent branches. 
In addition it receives anterior branches 
from the second and third sacral nerves, 
the fibers of which reunite on either side 
so as to form a trunk, designated by 
Cotte as the sacral erector nerve of Maret. 
This nerve trunk conveys to the hypo- 
gastric plexus fibers which are apparently 
homologous to the visceral fibers of the 
pneumogastric. 

Thus, the hypogastric plexus contains 
not only elements from the sacral bundle 
in this sacral erector nerve, but also 
branches coming from the abdominal sym- 
pathetic nerves, which have their origin 
in the inferior mesenteric ganglion. Ex- 
perimental surgery has demonstrated that 
section of the afferent fibers of this sacral 
erector nerve abolishes the power of 
erection in the male and causes disturbance 
of bladder and rectal control in both sexes. 
None of these disturbances of function has 
followed section of the presacral nerve. 

Investigators at the Mayo Clinic stimu- 
lated the presacral nerve during operations 
upon human subjects, by application of a 
faradic current. Careful observations of 
the results were made by a cystoscopist. 
These were: (1) closure of the uretero- 
vesical orifices; (2) contraction of the tri- 
gone; (3) contraction of the internal 
sphincter; (4) contraction of the muscula- 
ture of the prostate gland; (5) contraction 
of the musculature of the ejaculatory ducts 
and seminal vesicles; (6) contraction of 
the blood vessels of the trigone, and (7) sen- 
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sations of pain, felt in the region of the 
bladder. 


These same investigators found that 





experimental section of the presacral nerve 
diminished the tonus of the internal vesical 
sphincter, but increased its expulsive 
power. It was also noted that while section 
of the motor nerves of the bladder always 
produced incontinence in male subjects, 
in females the external sphincter does not 
seem to have the same functional impor- 
tance, and its motor nerves may be divided 
without entailing loss of vesical control. 
This is an observation of great importance 
when considering the application of pre- 
sacral nerve section to cases of obstinate 
dysmenorrhea. 


MECHANISM OF THE PRODUCTION OF 
DYSMENORRHEA 


The term dysmenorrhea means literally 
“difficult menstruation,” but is generally 
accepted as indicating severe pain at the 
period of menstrual flow. The use of the 
word ought really to be confined to those 
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cases of severe pain during menstruation 
for which no organic nor pathologic cause 
can be demonstrated. In the majority of 
cases there is an entire absence of gross 
pathologic lesions in the pelvis. Novak‘ 
says, ‘““The problem of the cause of pri- 
mary dysmenorrhea is still unsolved, and 
it remains one of the big questions still 
confronting gynecologists.” He is inclined, 
however, to favor the popular conception 
that an “infantile” state of the generative 
apparatus is responsible for the “painful 
periods” so frequently seen in girls and 
young women. 

After puberty the uterus normally un- 
dergoes steady development, until when 
fully mature, its structure shows a great 
preponderance of muscle over connective 
tissue. In the undeveloped uterus, before 
puberty, on the other hand, the proportion 
between connective tissue and muscular 
tissue is almost as two to one. Examination 
of the structure of uteri from subjects past 
the age of puberty who suffered from dys- 
menorrhea has shown that these “infan- 
tile”’ conditions of structure had regularly 
persisted. When the normal hyperemia of 
menstruation brings about engorgement 
of the uterine vessels, this deficiency of 
muscle tissue in the uterine wall permits 
the blood to stagnate in the uterine ves- 
sels. The engorged veins press upon the 
uterine nerves, and thus stimulate the 
spasmodic contractions which cause the 
characteristic menstrual pain. 

It is, of course, difficult, if not tmpossi- 
ble, in many cases, to demonstrate that the 
pelvic organs, especially the uterus, which 
appear normal, are actually structurally 
undeveloped. And even when such demon- 
stration is possible, and examination shows 
the generative apparatus to be unde- 
veloped, the clinician is in no way aided in 
relieving the sufferings of his patient. 

In the past various measures have been 
put into practice with more or less success. 
As it has long been observed that marriage 
and pregnancy often serve to abolish 
dysmenorrhea which has previously re- 
sisted all therapeutic attack, the most 
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popular method adopted for permane it 
relief has been dilatation of the cerv:x. 
This procedure is based upon the theory 
that some form of obstruction is responsi- 
ble for the pain, but it is more likely that 
the good results which have undoubtedly 
often followed this intervention are due to 
the stimulation of uterine development. 
The same mechanism is probably opera- 
tive when pessaries and drains have been 
used. Anything which stimulates an under- 
developed uterine wall to assume adult 
characteristics will promote proper circu- 
lation of the blood at the time of menstru- 
ation, and thus do away with intrauterine 
pressure and its painful effects. 

There will remain to be dealt with, how- 
ever, a large group of cases where it is 
impossible or inadvisable to make use of 
any of these measures, and it is here that 
the operation first instituted by Cotte has 
its chief value. The indications should be 
clear, and the procedure undertaken only 
when other, more usual, methods have 
proved unavailing. It must not be forgot- 
ten that a fair proportion of these “pain- 
ful period” cases are psychogenic, or even 
hysterical in origin, and for these section 
of the presacral nerve would certainly be 
inadvisable. If there is intermenstrual 
pain associated with rupture of the Graaf- 
ian follicle, or pain which involves the 
internal ovarian (spermatic) plexus, the 
operation is contraindicated. The gynecol- 
ogist who has thoroughly investigated his 
cases, and is familiar with the mental, as 
well as the physiological characteristics 
of his patients, should have no difficulty 
in differentiating between the cases based 
upon some physical disability, however 
obscure, and those dependent upon a 
neurosis. 

Yet it is quite possible that both factors 
might enter into a given case. Cannon’ per- 
formed Cotte’s operation upon a highly 
neurotic unmarried woman of twenty-i!ve, 
upon whom dilatation and _ curette: 
mobilization and resection of dise: 
ovaries, and irradiation of the pitur’ ry 
gland, had been carried out in vo 
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Following resection of the presacral nerve 
this patient was perfectly free from pain, 
and the excessive flow which had pre- 
viously been present was reduced to 
normal. She continued, nevertheless, to 
suffer from anxiety symptoms and other 
evidences of a neurosis. Cannon explains 
this result by the hypothesis that the dys- 
menorrhea, and perhaps the ovarian dys- 
function, resulted from a primary fault in 
the nerve mechanism controlling the nor- 
mal rhythm of menstruation. He cites 
Menge as having observed that the normal 
physiological contraction waves which oc- 
cur during menstruation, while unnoticed 
by women physically and mentally sound, 
become acutely painful in those who are 
of a neurotic disposition, or whose nervous 
system is depressed from any cause. But 
against this explanation it should be noted 
that histological examination of some of 
the specimens removed by Cotte has 
actually shown inflammatory change in 
the presacral nerve itself, which led him 
to believe that possibly a germinal neuritis 
of this nerve might be the primary cause 
of the dysmenorrhea. 


TECHNIQUE OF OPERATION 


In his original communication Cotte 
outlined at considerable length his method 
of exposing and severing the presacral 
nerve. This practice has been followed by 
numerous gynecologists in France, by 
Cannon in Ireland, and so far as I am 
aware, by all the English-speaking sur- 
geons who have undertaken the operation, 
either for the relief of dysmenorrhea or 
for disturbance of vesical function. In 
the 21 cases of my own series, the proce- 
dure, in brief, has been as follows: 

The patient being anesthetized and 
placed upon the table, the cervix is dilated. 
She is then placed in the Trendelenburg 
position, and a left rectus incision made 
close to the midline, extending from the 
pubic bone to a point about one inch above 
the umbilicus. Packing is placed to keep 
the intestines upward, but the sigmoid is 
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retracted to the left. The uterus and 
ovaries should be inspected, and if any 
pathologic conditions, such as cysts or 
retroversion, are in evidence, correction 
is undertaken before proceeding with the 
nerve section. 

Usually, as soon as the promontory of 
the sacrum is uncovered, it is possible to 
see the fibers of the presacral nerve cross- 
ing the left iliac vein. The posterior parietal 
peritoneum is next opened by an incision 
bisecting the pelvic triangle which lies 
between the right iliac artery and the left 
iliac vein. All the fibers in this triangle are 
picked up upon a ligature carrier or other 
suitable implement, and entirely stripped 
away, care being exercised not to omit 
any fiber however insignificant. There is 
little or no bleeding, but any points which 
are evident should be ligated. The peri- 
toneum is then closed. It is my routine 
practice to remove the appendix, if present, 
after which the abdomen is sutured in the 
usual manner. 


American Journal of Surgery 


POSTOPERATIVE RESULTS 


The immediate results of this procedure 
have been excellent, and in no instance has 
the pain failed of relief. Menstruation 
regularly takes place within forty-eight to 
seventy-two hours after operation, no 
matter what time in the menstrual cycle it 
has been performed. Most of the patients 
have had to be catheterized for two or three 
days, but the inhibition of bladder func- 
tion has been no more marked than after 
any other gynecologic operation. Cotte 
claims that in the majority of his cases, 
which at the latest reports numbered over 
a hundred, micturition was easier and the 
output of urine greater than is usual after 
any sort of pelvic procedure. None of my 
patients have had any difficulty with the 
bladder afterward, although the possibility 
of some interference with vesical function 
has always been kept in mind. Several of 
my patients have since become pregnant, 
demonstrating that there is no interference 
with child-bearing. 
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In November 1931, Cotte published an 
account of the remote results observed in 
patients whom he operated upon during 
the years 1924 and 1925, 36 cases in all. 
In one group consisting of 22 patients no 

pathologic conditions of any kind had been 
found to account for the pelvic pain. In 
the remaining 14 patients there were 
lesions of the genital apparatus, which had 
demanded some intervention upon the 
ovaries or tubes at the time the nerve was 
resected. 

In his very first case, a small follicular 
cyst of the ovary had been removed, and 
he had also taken out a normal appendix. 
This girl, aged twenty-three, had had 
pulmonary hemorrhages and was con- 
valescent from tuberculosis. Two months 
after resection of the presacral nerve she 
had gained 11 Ib. in weight, and had ex- 
perienced no pain at any of her menstrual 
periods. Six and a half years later, she wrote 
that she never suffered menstrual pain at 
any time, that she was married and had 
had one pregnancy with delivery at full term. 

Of the other patients Cotte was able to 
follow up completely, all but one had been 
absolutely relieved from pain for five or 
six years. There were three pregnancies, 
all going to full term and terminating 
happily. 

The one woman who had not been fully 
relieved of pain claimed that she suffered 
much less, and as he had not been able to 
make a personal examination of her present 
condition, Cotte was inclined to believe 
that other factors, perhaps unrelated to the 
nerve section or the original cause of dys- 
menorrhea, might have entered in. 

My own series is too recent to permit any 
generalizations concerning remote results. 
The gratitude expressed by the young 
women who have been lightened of a 
monthly burden which was often well- 
nigh insupportable bears strong testimony 
to the value of this relatively simple 
maneuver. The case histories have been so 
uniformly similar that I will append but a 
single one to illustrate the general trend of 
results. 
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CASE REPORT 


CasE 1. V., aged eighteen years. This 
patient presented herself for examination five 
months ago. At that time her mother, who 
accompanied her, stated that she suffered such 
intense pain at each menstrual period that it 
was almost unbearable. She was always 
confined to her bed for the first two days of the 
period, and during this time was frequently 
subject to attacks resembling epilepsy, during 
which she would become rigid and comatose. 

Examination revealed no local cause for the 
dysmenorrhea, and it was decided to resect the 
presacral nerve. The operation presented no 
difficulties, and convalescence was absolutely 
uneventful. Recently interviewed, she states 
that she has not had any pain whatsoever since 
leaving the hospital. She has lost no time from 
her work, and is apparently perfectly normal 
so far as her menstrual function is concerned. 
She is naturally very enthusiastic over this 
happy result. 


Other patients operated upon have made 
similar reports. 


CONCLUSION 


In conclusion, I would strongly recom- 
mend this procedure for the relief of 
obstinate cases of dysmenorrhea which 
have proved resistant to ordinary measures. 
The technique is somewhat delicate, and 
requires a discriminating eye. Good judg- 
ment in the selection of suitable cases is a 
prime requisite. But given the right condi- 
tions, it offers a means of aiding a large 
class of women who must otherwise suffer 
a monthly martyrdom and be compelled 
to drag out the greater part of their time in 
partial disability with a general lowering 
of physical and mental efficiency. 
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CARCINOMA OF THE CERVIX UTERI 
DIAGNOSIS AND TREATMENT* 


Louis FRANK, M.D., 


F.A.C.S. 


LOUISVILLE, KY. 


ESPITE the marvelous advances in 
medicine as a whole and notwith- 
standing the tremendous strides and 
the illuminating discoveries in its various 
departments, the intense interest in the 
solution of the cancer problem seems not a 
bit diminished. Its widespread dissemina- 
tion biologically and geographically, the 
susceptibility of the various organs of the 
body to its attack, its rapid progress and 
its positively lethal ending when early 
recognition and properly directed treat- 
ment are wanting make a discussion of 
cancer one that not only intrigues each 
and every departmental worker in medicine 
but also intensely concerns the public. 
The toll of carcinomatous disease is 
enormous and its ravages instead of being 


held in abeyance seem to be positively on 


the increase. Unlike the “white plague” 
which shows a definite abatement in its 
exactions upon the race the incidence of 
cancer is not only becoming greater but 
there is an ever mounting death rate from 
this cause. As yet cancer is not a terminal 
disease as are cardiac and renal diseases. 
It is, however, if one studies the age inci- 
dence, rapidly becoming so as the greatest 
Increase is among those who, having 
escaped the diseases of infancy and child- 
hood, are growing to a more advanced age. 
In other words preventive and curative 
medicine are prolonging life and we are 
having many more people reach the allotted 
span of three score and ten or more. 

One naturally asks what we have, with 
the vast expenditures for study and the 
concentrated efforts put forth, ascertained 
about cancer, its cause, its cure. Has any- 
thing really been accomplished? This 


query can in part be most briefly answered. 
As to a specific cause or a specific cure we 
know no more now than was known in 
medieval times. No cancer germ has been 
discovered but we have learned something 
of contributing factors, and we may add, 
although no specific cure is known, we can 
by marshalling our resources and properly 
directing them bring about relief in the 
vast majority of early cases and prolong 
life with comfort in many others. 

We have learned in the laboratory how 
to grow cancer cells and tissue and are 
certainly in a very much more advanced 
position for further attack upon the 
problem. We can also say definitely, hav- 
ing proved it experimentally, that pro- 
longed irritation is a positive contributing 
factor in those susceptible or at least lack- 
ing an hereditary resistance. Susceptibility 
or resistance has also been proved in the 
laboratory and among experimental ani- 
mals it can now with certainty be pre- 
dicted which will and which will not 
develop cancer. These are very great 
achievements. Genetics has been shown to 
play no little part in the disease as further 
borne out by the studies of the incidence 
of tumors in homologous twins. Occurring 
in such they are always similar, sym- 
metrical and simultaneous. There is no 
reported case in which one homologous 
twin suffered from a tumor without his 
fellow being similarly affected and further- 
more no such coincidences are recorded 
among heterologous twins (McFarland 
and Meade). 

As bearing upon the subject under dis- 
cussion we find that of the women over 
forty 14.3 per cent die of cancer, of which 
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number 30 per cent die of cancer of the 
uterus. Cancer of the uterus begins in the 
cervix in go per cent of cases (Smythe) and 
of these patients the vast majority have 
borne from one to four children. Now I 
ask you to evaluate the number of child- 
bearing women who escape birth injuries to 
the cervix. Here we have our answer and 
also a partial solution not only to the pre- 
vention of cancer of the cervix but also to 
its early discovery and early treatment. 
There is no place where the adage, “‘an 
ounce of prevention is worth a pound of 
cure,” is of greater value and more worthy 
of application than here. Unquestionably 
periodic examinations, of sufficient fre- 
quency, properly and carefully done with 
proper treatment of cervical damage and 
infections will not only prevent many 
cancers but also enable us to discover them 
at a time sufficiently early to reduce the 
mortality to an enormous extent. 

In our own series the five year cures in 
early cancer is 85 per cent as we will show 
you. But there are few early cases. In the 
large cancer clinic of Regaud in Paris a 
pitifully small number of early cases are 
seen (Bloodgood). In the past year (1932) 
in our cancer clinic at the Norton Infir- 
mary we saw and carefully examined 
70 women referred for suspected uterine 
cancer. Of these 17 were daignosed and 
proved malignancy of the cervix and 13 of 
the body of the uterus; all of the patients 
had birth mjuries; bleeding was present 
as a symptom in all and while two of 
them might by some stretch be classed in 
Group 1 (League of Nations grouping) 
none was free of ulceration or breaking 
down of the cancer focus. 

This brings up the question of diagnosis: 
The early diagnosis of cancer of the cervix 
does not rest upon subjective symptoms. 
Our texibooks, our teaching, our journal 
articles, our subconscious marshalling of 
symptoms deal with those present late in 
the disease. This is especially true for can- 
cer in the sequestered areas of the body 
and may continue so until we are able to 
correlate the signs of early disease. In the 
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cervix pain, hemorrhage, discharge all 
belong to the beginning of the end rather 
than the beginning of the disease. They 
are not initial symptoms but termina! 
symptoms. Our early findings are entirely 
objective and by periodic examinations, 
properly carried out, cancer will be dis- 
covered before these so-called early sub- 
jective symptoms appear in the picture. 

Two things-are primarily needed; “first, 
a clearer knowledge of the histological 
appearance of cancer; and second some 
simple test by which the latent area may- 
be accurately located for purpose of 
biopsy”? (Graves). The work of Schiller of 
Vienna stands out in this direction. He 
noted that cancer of the cervix began in 
leucoplakia-like areas. He also noticed 
that while many of these areas could be 
discovered by careful search with a colpo- 
scope it was impossible by the naked eye 
to distinguish cancer leucoplakia from 
hyperkeratotic leucoplakia, though such 
“differentiation can be made by his- 
tological examination.” 


The clinical diagnosis of leucoplakia is 
sometimes made difficult because the affected 
area is so small that it can not easily be seen 
with the naked eye. . . . Some method had 
to be found to locate the suspicious spots more 
easily and quickly. I discovered this method; 
Vital staining with Lugol’s solution... . 
When the normal cervix is painted . . . the 
epithelium acquires in one-half to one minute 
a mahogany brown color. However, in the areas 
in which some pathological process is present no 
brown staining takes place and the epithelium 
remains white and unstained. Thus, diseased 
spots... are made visible in a minute's 
time. As a rule the presence of white, unstained 
epithelial spots which are free from glycogen 
may indicate four possibilities: 

1. The presence of carcinomatous layers or 
incipient carcinomas. 

. The presence of hyperkeratosis, a result 
of prolapse or descensus vaginae. 

. The presence of hyperkeratosis, a con- 
sequence of luetic infection. 

. The desquamation of the upper layers of 
glycogenous epithelium which may ‘ave 
been caused by the touching of the 
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cervix with sharp instruments or by the 

rough insertion of the speculum. 
Painting with iodine is of value in locating new 
growths as long as it is in the stage of a car- 
cinomatous layer. As soon as the growth 
ulcerates, the surface nearly always being 
necrotic stains brown with iodine and the 
method is therefore not helpful. 

The histological diagnosis is made from the 
characteristic polymorphic and atypical cells 
of the epithelium. Up to the present time we 
have not known of a characteristic of carcinoma 
which would enable us to unmistakably 
diagnose it. [The ability to recognize cancer 
cells is a matter of training.] 

Iodine painting is a diagnostic method only 
in the sense that it draws attention to the 
pathological area; it does not, however, 
indicate the nature of the pathological process. 
The pathological diagnosis can only be made 
upon histological examination. 

A carcinoma which begins in the cervical 
canal, infiltrates the connective tissue, and 
undermines the epithelium without reaching 
the surface cannot be diagnosed with the 
method of painting with iodine....A 
majority of cancers begin at the external os, 
or outside close to the external os. (Schiller) 


To recapitulate Schiller’s conclusions: 


1. Cancer of the cervix starts in the 
squamous epithelium of the portio near 
the os and at first spreads laterally, i.e. 
superficially. 

. It always starts in unbroken epithelium 
and not in ulceration. 

. Histologically the chief determining 
points in diagnosis are, first, the oblique 
line of demarkation between the normal 
and abnormal areas, and second, the 
anaplastic atypia and polymorphia of 
the abnormal cells. (Graves) 


While the Lugol test is of the greatest 
clinical value there are various factors 
which may obscure it so that while a 
positive test may not always without the 
microscope be indicative of cancer, a 
negative test is specific for the absence of 
carcinoma. 

This test is dependent upon glycogen in 
the epithelial cells. This is not the same as 
liver glycogen, and is present only in the 
normal superficial epithelium of the vagina 
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and portio vaginalis of the cervix. It is not 
present in the cells of the canal nor in scars 
nor in those areas of keratinization with 
hyperplasia which cause the mucous mem- 
brane of the cervix to resemble epidermis. 
Having located a suspicious area of kera- 
tinization, that is an area which does not 
take the iodine, a histological examination 
is then made of this portion of the cervix. 
Schiller scrapes off the superficial epithe- 
lium and examines it microscopically. In 
his clinic the cancer cells are definitely 
recognized by their atypical or anaplastic 
characteristics. Broders is also able to do 
this but in our laboratory such a degree of 
diagnostic ability has not as yet been 
perfected and we prefer to remove a section 
of tissue including the designated area, 
harden it and examine it. 

For obtaining material for biopsy we 
use either a punch if there is apparent 
ulceration or if no ulceration a rectangular 
diathermal knife. By this latter method a 
clean cut with a sufficiently large section 
including the entire thickness of the cervix 
is obtained. Two or three sutures are 
placed and the area heals readily, there 
having been no danger of implantation of 
carcinoma cells and no risk either of infec- 
tion or dissemination by open lymph or 
blood stream, the diathermal knife sealing 
as it cuts. 

It is important to remember however 
that early in the disease the changes are 
confined to the epithelium. We no longer 
look for breaking through the basement 
membrane. As Broders says, the day has 
passed when epithelium can be considered 
non-carcinomatous or at most only pre- 
cancerous because it is within the confines 
of the basement membrane and cancerous 
because it has penetrated beyond this 
barrier. It is therefore imperative that the 
microscopist take into consideration the 
character of the epithelial cells above 

everything else to arrive at a correct 
diagnosis. 

Our diagnostic routine at the cancer 
clinic in cases examined for cervical 
malignancy is as follows: 
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1. A gentle bimanual digital examina- 
tion followed by 

2. Gentle introduction of speculum and 
visual inspection. Even though things 
look apparently normal this is followed 
by 

3. Colposcopic study and then 

4. Lugol application is made to the 
cervix as Schiller advises and any lack of 
deep coloring noted. If there are areas of 
unstained (keratinized) mucosa such areas 
are subjected to 

5. Biopsy, the section being removed if 
no ulceration with the diathermal cautery 
loop-knife. For this we use the Bovee 
unit. 

The biopsy material if cancerous is also 
considered by the pathologist with refer- 
ence to the radiosensitiveness of the cells 
and is graded as to the degree of malig- 
nancy according to the classification of 
Broders. 

As part of the local examination cervical 
lacerations, infections, erosions, cystic de- 
generation are all noted and in such as do 
not have carcinoma, suggestions are made 
as to the care of such findings and the 
patients asked to report in three or four 
months for re-examination. Needless to say 
in our private practice the same plan is 
pursued. 

To recapitulate: 

1. Carcinoma of the cervix begins in 
98 per cent of cases in the squamous 
epithelium. 

2. It is primarily a disease of the epithe- 
lial cells. 

3. The early diagnosis is made before 
bleeding and discharge. 

4. Bleeding and discharge are the first 
subjective symptoms and indicate ulcera- 
tion, penetration and the beginning of the 
end. 

5. Breaking through of the basement 
membrane by the carcinoma cells is not 
necessary for a microscopic diagnosis. 

6. The earliest clinical manifestation is 
keratinization of the epithelium which can 
be detected by the (Schiller) method of 
painting with Lugol’s solution. 
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7. Any areas not staining with Lugol’s 
solution should be subjected to biopsy. 

Having made a diagnosis the question 
most vital to the patient is what can be 
done to eradicate the disease. Within 
the past twenty years with the use of 
radium and deep x-ray therapy the treat- 
ment of carcinoma of the cervix has been 
revolutionized. This does not apply in our 
experience to cancer of the body of the 
uterus. Here we still adhere to surgical 
removal followed by deep x-ray exposure 
and have found the results exceedingly 
satisfactory. But in cancer of the cervix 
our plan of attack has undergone funda- 
mental changes. Some years ago we 
expressed the opinion that the day of 
surgery in the treatment of the disease in 
this locality had passed and that all cases 
early and late should be treated with 
radium. Early in the use of radium it was 
the practice to confine its use to the 
moderately late and late cases and to treat 
the early cases by radical surgery. We 
began the treatment of early cases entirely 
by radium and x-ray in 1917 and we have 
never had reason to regret it. However, 
there are some carcinomas which are 
radioresistant as indicated previously. 
These if operable we must continue to 
subject to operative procedures, but they 
make up only a very small percentage of 
cases. We have also abandoned the Wer- 
theim operation, having come to the 
conviction that it is unnecessary in those 
instances without involvement of the 
lymph glands and useless if such extension 
exists. We do a panhysterectomy including 
the upper vagina or vault. Such cases are 
also treated postoperatively with deep 
x-ray. 

The technique of our treatment has of 
course been a gradual development but 
we are firmly convinced today that follow- 
ing early diagnosis irradiation is the most 
important factor in achieving the best 
results. This irradiation must not only 
affect the disease locally but must also 
reach the cancer cells which have pene- 
trated the deeper structures. The local 
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observable disease is the least important, 
it is the outlying disease, where it is 
encroaching upon and penetrating the 
deeper structures that must be reached. 
Newell believes that today the treatment 
of cervical cancer is by intensive radiation 
and that it gives a better chance of cure 
than any operation. Our manner of radia- 
tion differs with the stage of the disease 
or at least its stage of progress. 

Based upon the report of the Cancer 
committee of The League of Nations we 
classify cervical carcinoma in four clinical 
groups: 

Group 1. The lesion is definitely a sur- 
face one. It is limited to the cervix, with 
no paracervical or parametrial fixation. 
There is free mobility of the uterus. 

Group u. The deeper structures are 
infiltrated or there is invasion of the 
vaginal wall or some slight paracervical 
and parametrial involvement. The uterus 
is still mobile. 

Group ul. Extensive paracervical and 
parametrial involvement with complete 
fixation of the uterus. 

Group tv. Distant metastasis or exten- 
sion with invasion of the surrounding 
viscera. 

We believe in types 11, 11 and tv our 
radium treatment should invariably be 
supplemented by high voltage x-ray to the 
entire pelvis. One is enabled with the x-ray 
to give a much larger dose 2 or 3 inches 
below the surface without the resultant 
destruction of tissue to an undesirable 
extent as would be the case were radium 
used for this purpose in sufficient dosage 
and for sufficient time. 

It is our practice to complete a series of 
x-ray radiation before the radium treat- 
ment is commenced and to allow a period 
of a week or ten days to elapse between 
the conclusion of the x-ray series and the 
beginning of the radium treatment. We 
endeavor to plan the x-ray treatment in 
such a way that the cervix and adnexa 
receive approximately 150 to 200 per cent 
of a skin erythema dose. The number of 
portals and the treatment time depend 
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upon the girth of the patient as well as 
upon the extent and severity of the 
disease. We not only feel that the end 
results are improved but we are sure that 
the radium approach is fac‘litated since 
the preliminary x-ray treatment tends to 
reduce large cauliflower masses and to 
give local infection a chance to clear up. 
Not infrequently we have seen type 111 
cases so improved after a series of x-ray 
that they were considered suitable for 
radium treatment, whereas when they 
first reported the condition seemed entirely 
hopeless for anything except very brief 
palliation or possibly merey stopping of 
the hemorrhage. 

We will not discuss the details of treat- 
ment but do wish to impress the necessity 
for complete cooperation, intensive study 
and correlation of effort upon the part of 
the pathologist, radiologist, clinician or 
surgeon and the family physician if the 
best results are to be attained. Such unity 
of effort makes for not only early diagnosis 
but for a much higher percentage of cures. 

The use of deep x-ray therapy and 
radium require for their proper application 
just as much training as does the successful 
use of the scalpel. We cannot condemn too 
strongly the indiscriminate use of radium 
by those not trained to fully appreciate 
its action and effect. Desjardins says: 


The present system whereby, for a consider- 
ation, commercial companies rent radium to 
practically any physician applying for it, .. . 
in practice turns out to be one of the worst 
things with which I am familiar. . . . In the 
vast majority of instances, physicians who 
obtain radium from a commercial house know 
little or nothing about its use, and the results 
of such indiscriminate therapeutic use of 
radium are often appalling. 


And this applies not only to the physician 
but also to the surgeons who are themselves 
often either willing to apply radium or to 
permit others to use it who know as little 
about its properties as they themselves do, 
and the patient of course permits this as 
long as it is considered a remedy not fatal 
to life. Of course it may cause death from 
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perforation of a large blood vessel but 
even worse it may produce rectal or vesical 
fistula of the very worst type. 

And so also with deep x-ray therapy; 
this cannot be secured with the ordinary 
x-ray outfit. The apparatus must be able 
to generate 250,000 to 300,000 volts, 
it must be calibrated and the dosage 
prescribed with as much care and precision 
as the dosage of any dangerous agent. It 
is quite likely that herein lies one reason 
for not only the great diversity of results 
but also the failure to generally achieve 
improvement in treatment. 

Recently we were much impressed by a 
medical student who accompanied a physi- 
cist to our hospital in an effort to locate 
some lost radium. Naturally we were 
curious to know why a medical student 
was traveling about with a physicist. The 
answer: he was preparing himself to do 
radiation therapy and was therefore major- 
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ing in the study of the physics of roent- 
genology and radium for the purpose .f 
preparing himself for his specialty. More 
credit to him and his like. 

So we believe with Bloodgood that one 
of the essentials in bettering the results in 
treatment of cervical carcinoma is a large 
number of trained radiologists and that 
they should have a clinical surgical training 
in addition. There is a large field for such 
men and there are now in this country four 
or five unexcelled places where training may 
be secured with vast clinical observation. 
With such preliminary experience upon the 
part of the radiologist, with attention by 
the surgeon and family physician to early 
diagnosis and their close cooperation with 
the pathologist we may hope to bring the 
unfortunate carcinoma patient under treat- 
ment at a time which will or should enable 
us to save 8o per cent at least. It all de- 
pends upon the profession. 
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HE purpose of this report is to give a 
brief clinical resumé of surgery of the 
ovary, as done on the gynecological 

and obstetrical service of Bellevue Hospital, 

the indications for the selection of various 
operative procedures and a few of the 
details of technique. 

Although our attitude towards ovarian 
surgery has become more conservative 
than in the past, our most common opera- 
tion is still oophorectomy, because the 
pathological condition present usually re- 
quires complete removal. 

The various conditions requiring surgical 
intervention are, in the order of frequency: 
infections, new growths, displacements, 
degeneration, hemorrhage, associated pel- 
vic pathology. 


INFECTIONS 


Infections of the ovary are frequently 
due to its close proximity to the tube, and 
all the ills which that flesh is heir to. 
Accompanying salpingitis, the most com- 
mon infection is perioophoritis, binding 
the ovary down with adhesions, and 
causing a persistent painful swelling of 
that organ. Abscess of the ovary is the 
pathological condition which most often 
comes to the operating table. In the past 
three years we have used a technique 
advocated by Little and Brewitt for 
young women having large tubo-ovarian 
or ovarian abscesses. This operation is 
indicated only in those cases where the 
destruction caused by the infection is so 
extensive that the only alternative here- 
to'ore would have been radical extirpation. 
The patient is first given intensive pallia- 
tive treatment until the acute peritoneal 
sy nptoms have subsided, and the infec- 
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tion has become localized. When this has 
been accomplished, operation can be done 
despite clinical evidence that the infection 
is still acute, for with large abscesses the 
patient may have an elevated temperature 
for weeks or months. It is not necessary 
to wait for normal temperature or sedi- 
mentation rate in order to carry out this 
operation with safety. 

When the abdomen is opened the adhe- 
sions are separated only sufficiently to be 
able to approach the abscess, but the 
inflammatory masses are not freed. A 
needle of large bore is inserted into the 
abscess, and the pus aspirated under 
moderate suction. Through this same 
needle is then injected half that amount of 
a sterile solution of 10 per cent turpentine 
in mineral oil. The puncture wound is 
closed with a figure-of-eight plain catgut 
No. 0, before the needle is removed, so as 
to prevent any leak into the peritoneal 
cavity. 

The postoperative course is smooth, and 
the hospital stay greatly reduced. Usually 
non-tender masses remain in the adnexal 
regions, but the patient is symptom free, 
does not have future exacerbations, and 
retains physiologic functions. Both Brew- 
itt and Little report some pregnancies 
following this operation. When used with 
proper indications, it has been proved 
a most satisfactory procedure and a defi- 
nite advance in conservative surgery. 

In cases of chronic salpingo-oophoritis 
with persistent pain and recurring acute 
attacks, the tube and ovary are often so 
diseased as to require removal. When one 
ovary has been removed, it is not unusual 
for the patient to have pain and enlarge- 
ment of the remaining ovary. This should 
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not cause anxiety, as it is a compensatory 
hypertrophy which will regress and the 
symptoms will then subside. 

When both tubes and ovaries are moder- 
ately diseased, bound down in the cul-de- 
sac and to the posterior layer of the broad 
ligament by adhesions, if the patient is 
young often the only surgery indicated is 
to free all the adhesions, to suspend the 
uterus and adnexae in good position, to 
remove the appendix, and then the patient 
will remain free of distress or disability 
without any further surgery. When oper- 
ating on young women for the first time 
we make every effort to conserve enough 
Ovarian tissue to avoid castration. 

In all conservative operations, it must 
always be borne in mind that all foci of 
infection are to be cleared up in order to 
prevent future damage due to re-infection. 

Tuberculosis of the ovary accompanies 
tuberculosis of the tubes and peritoneum. 
Medical treatment in a sanatorium com- 
bined with Alpine lamp to the abdomen, 
or x-ray therapy is the procedure of 
choice. When one does open an abdomen 
with pelvic tuberculosis for the release of a 
large amount of fluid, great care must be 
exercised not to break into bladder or 
bowel, and no drains should be inserted, as 
tuberculous fistulae do not heal. 

Although salpingectomy is not in the 
title of this paper, it is so important to the 
future of the ovary left behind that it 
belongs in this discussion. Very often 
removal of the tube interferes greatly with 
the circulation of the remaining ovary, 
necessitating subsequent operation for the 
removal of that ovary which undergoes 
pathological changes. 

It has been our custom to follow closely 
the technique as outlined by Sampson, so 
as to remove the tube without interfering 
with the ovarian circulation. Each arterial 
branch to the tube is first tied separately 
close to the tube, and especial care is taken 
not to tie off the cornual branch of the 
uterine artery, which is the main arterial 
branch to the ovary. The tube is then cut 
away just at its junction to the broad 
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ligament, and the ovary is then usually 
suspended by Poole’s method. 


TUMORS 


We shall go into no pathological discus- 
sion of ovarian tumors. The treatment is 
always removal, for we have no means of 
stopping their growth or causing them to 
atrophy, as we so often can with uterine 
tumors. 

If left alone they eventually give rise to 
some acute trouble, and then the surgical 
hazard is greatly increased. Also, from 8 to 
10 per cent of all ovarian tumors removed 
are found to be malignant, and in the solid 
and semi-solid group the percentage is 
higher. Those in the post-menopausal 
group are malignant in about 540 per cent 
of the cases. In the majority of cases the 
malignancy is not detected before opera- 
tion. Of the benign group a considerable 
number will undergo malignant degenera- 
tion if not removed. If to these are added 
all the other accidents to which ovarian 
tumors are prone to (twist, rupture, 
infection, degeneration), then we can 
readily agree that early operative removal 
is the only safe road to follow. 

Accuracy in diagnosis is essential, par- 
ticularly in the cystic tumors of moderate 
size. It is wise to re-examine the patient 
in different phases of her menstrual cycle, 
to make sure we have an ovarian cyst, and 
not merely a temporarily enlarged cystic 
ovary. The numerous conditions which may 
simulate a simple serous cyst, such as 
lipomatosis of the abdominal wall, full 
bladder, pregnant uterus, distended pro- 
lapsed cecum, prolapsed kidney or spleen, 
or encysted fluid must also be ruled out. 

The operation is oophorectomy, which 
is a standard procedure and often simple. 
We always tie the pedicle before clamping, 
so as not to traumatize any of the tissue 
which is to remain. Peritonealization is 
done carefully, so as to leave no raw sur- 
face. In dealing with a dermoid, papillary, 
or endometrial cyst, especial care shou'd 
be exercised not to rupture it during re- 
moval. The large serous cysts containing 
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callons of fluid are not as commonly seen 
as they were in 1808, when Ephraim Mac- 
Dowell in Kentucky made gynecological 
history by performing the first ovariotomy 
in the world. However, we have such every 
year, and as usual patients with this class 
of tumor are emaciated and poor operative 
risks. 

It has often been possible to do the 
operation through a 3 inch incision under 
local anesthesia. After opening into the 
peritoneal cavity, a trochar is inserted 
and tied into the cyst wall, the contents 
are withdrawn, and then the empty sac is 
easily pulled out through the small incision, 
and quickly removed. We place a sandbag 
6 inches square and weighing 4 pounds on 
the abdomen for two or three days after 
operation to maintain intra-abdominal 
pressure. It is a simple operation for an 
otherwise formidable condition. We do not 
believe in tapping these large cysts through 
the abdominal wall, as with the foregoing 
procedure they can be removed almost as 
easily and the patient is then cured. 

When the cyst is massive in size, but 
multilocular, we try to empty the largest 
locules in a similar manner, since rupture 
of these cysts during removal is practically 
unavoidable, and with this procedure the 
spill is greatly reduced, as is also the size 
of the incision—two important factors. 

As has already been stated, it is not 
always possible to make an accurate 
diagnosis of malignancy, clinically and 
grossly. When, upon operating, we find a 
tumor of one ovary which is suspicious of 
malignancy, if the patient is young, and 
if a frozen section is either indefinite or 
unobtainable, we remove the tumor only, 
leaving the other ovary. We prefer to 
subject this young patient to the risk of a 
second operation rather than to castrate 
her unnecessarily. Should the pathological 
examination then show malignancy to be 
present, deep x-ray therapy is started one 
week after operation, and when the series 
of treatments has been completed, we 
re-operate to remove the other ovary and 
uterus even though there may be no gross 
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signs of metastases. 

Ascites in association with a solid or 
semi-solid tumor is suspicious of malig- 
nancy. If found with a simple serous cyst, 
it often means either rapid growth of the 
cyst, or a twist of the pedicle. 

When the diagnosis of carcinoma is 
made before the operation, the patient is 
given deep x-ray therapy starting three to 
four weeks preoperatively. In an operation 
on a malignant ovarian tumor, an attempt 
is made to remove all the tumor tissue if 
possible, great care being exercised in the 
separation of the adhesions, which are 
usually dense. This policy is followed even 
when the ovarian malignancy is secondary, 
as with a Krukenberg tumor. After the 
tumor has been removed all raw surfaces 
should be scrutinized minutely to make 
sure there has been no injury to the bowel 
and bladder. Such injuries, if carefully 
repaired, usually heal well. It is only the 
overlooked bowel or bladder injuries 
which give rise to serious postoperative 
complications. 

If, when the abdomen is opened, the 
malignancy is found to be inoperable, we 
only remove a small piece for biopsy, and 
give the patient deep x-ray therapy as 
soon as the wound has healed. This class 
of cases does very badly, with the excep- 
tion of an occasional teratoblastoma in a 
young patient, who may survive after 
x-ray therapy. 

Twisted Ovarian Cysts. The treatment 
is surgical, and usually the tube also has 
to be removed with the tumor because of 
its strangulation. The time for operation 
depends upon the patient’s condition. If 
the patient is dehydrated, moderately 
shocked, or exhausted, it is preferable to 
wait for twenty-four to forty-eight hours 
to give the patient the needed supportive 
treatment to make her a good operative 
risk. It is safe to wait and the acute 
symptoms will usually subside by the time 
the patient is ready for operation. The 
postoperative course will be much smoother 
if this policy is carried out. 

Infected Cysts. Ovarian cysts are prone 
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to infection, particularly where salpingitis 
is present, or in the puerperium. Numerous 
adhesions are formed to the bowel and 
bladder, and there may be spontaneous 
rupture into either, with emptying of the 
cyst contents. We do not favor draining 
these infected cysts through the cul-de-sac, 
because subsequent laparotomy is usually 
necessary, and this is much more difficult 
when a colpotomy has already been done. 

We treat these patients medically as 
long as their condition continues to im- 
prove, and then operate when nature, time 
and palliative treatment can accomplish 
no more. 

Should the patient lose ground despite 
this treatment, the abscess is removed or 
drained, and the route to be chosen must 
be decided in each individual case. 

Ruptured Cysts. The effect will depend 
entirely upon the nature of the cyst con- 
tents. We have all had the experience of 
feeling a thin-walled serous cyst rupture 
right be tween our hands during a bimanual 
examination, without any untoward results. 
If the contents are irritative or infected, 
laparotomy and drainage should be done 
immediately. 

Broad Ligament Cysts. One occasionally 
sees large ovarian cysts between the 
layers of the broad ligament. They are 
usually parovarian in origin, and may grow 
to tremendous size. Since they are between 
the layers of the broad ligament, the 
operation is more difficult because of the 
anatomy of that region. The most impor- 
tant structure to keep in mind is the 
ureter. In any broad ligament tumor it is 
preferable to open the tumor, removing 
the mass from inside of its capsule, leaving 
the broad ligament intact, and so avoid 
any Injury to Its important structures. 

Endometrial Cysts. We have not found 
these as often as Sampson and others 
describe. Most of our tarry cysts on 
pathological examination prove to be 
hemorrhage into a corpus luteum cavity 
rather than true endometrial transplants. 
When present the condition is usually 
bilateral, the adhesions are dense and 
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should be separated carefully, and 1 
pathology present usually requires bilate: 
oophorectomy. This alone will cause reg 
sion of the other secondary transplants. 

Ovarian tumors in pregnancy and { 
puerperium so often cause trouble due 
twisting of the pedicle, infection, rupture, 
or very rapid growth, that they should 
always be removed. If the diagnosis is 
made early in pregnancy, operation should 
be delayed until the patient is three months 
gravid. This wait will also clear up the 
differential diagnosis between an ovarian 
cyst and an enlargement of the ovary due 
to pregnancy. The latter will gradually 
decrease in size. The pregnancy will not 
be interrupted if the uterus is not handled 
during the operation. The oophorectomy 
should be done quickly and the patient 
kept well morphinized for the next two to 
four days. 

Tumors removed in the last trimester 
are more apt to cause interruption of the 
pregnancy, and therefore it is wiser to 
delay the operation until after delivery, 
if the size of the tumor and the symptoms 
will permit. 

Tumors, if discovered during labor, 
should be left alone, as they can usually 
be pushed up out of the way, However, 
they are so often traumatized during labor 
and subsequently infected, that it is a 
wise precautionary procedure to remove 
them about two to three days postpartum, 
or sooner, if acute symptoms set in. 


DISPLACEMENTS 


Displaced ovaries are a frequent source 
of backache, dragging pain in the pelvis, 
and lower abdomen, dysmenorrhea, and 
dyspareunia. They often become cystic 
and enlarged. Diagnosis is easily made on 
bimanual examination. If the ovary can 
be held up by a pessary, and it loses 
tenderness and bulk, then operation Is not 
indicated. Should the pathological conc: 
tion recur or remain unrelieved, suspensi° 
of the ovary should be done. 

We use three methods of suspension, : 
which our favorite is Poole’s suspension, 














New Serres Vor. XXIII, No. 3 





which is done as follows: a fine needle 
threaded with double linen Pagenstacker is 
passed through the fibrous tissue just 





Fic. 1. Poole’s suspension. Suspending tube and ovary 
from side wall of pelvis. Small bite of peritoneum 
being taken from side wall of pelvis with linen suture. 


where the ovary joins the fimbriated end 
of the tube, and is then passed through the 
parietal peritoneum just above the ili- 
opectineal line, care being taken that the 
tube is not kinked when the suture is tied. 
In this way, the ovary is lifted out of the 
pelvis and hung on the firm support of the 
ilium (Figs. 1 and 2). This procedure must 
be accompanied with adequate uterine 
suspension, when indicated, otherwise the 
ovary would be torn from its moorings. 

Our other form of suspension is used in 
association with the Webster-Baldy suspen- 
sion of the uterus. After the completion 
of that operation the proximal part of the 
ovarian ligament is sutured to the distal 
portion of the corresponding round liga- 
ment which is pulled as far medially as 
possible before the suture is placed. In 
this way, the ovary is not only lifted well 
out of the pelvis but is also drawn side- 
Ways; thereby the ovaries are prevented 
from coming in contact with each other 
(Fig. 3). 

Occasionally we use the Blair Bell 
shortening of a long ovarian ligament. 
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We must again stress the importance of 
using non-absorbable linen or silk sutures 
for all ovarian suspensions, and in all 





Fic. 2. Poole’s suspension. Small bite taken through 
hilum over ovary in order to suspend tube and ovary. 
This suspension prevents tube and ovary from pro- 
lapsing into cul-de-sac. 


cases the uterus must also be left in 
excellent position or else it will tear the 
ovary loose from its new location. 


DEGENERATION 


Cystic Ovaries: In former days these 
ovaries were usually removed because they 
were painful, and at the end of an operating 
morning it was a common sight to see the 
specimen basins filled with these cystic 
ovaries. Our policy is not to remove a 
cystic ovary. They cause pain because 
they are prolapsed. Proper suspension will 
cure the pain and also improve the circula- 
tion, often stopping further increase of 
the cystic degeneration. Further advances 
in the knowledge of the interrelation of the 
hormonal secretions will radically change 
our conception and treatment of this 
condition. 

Ovarian resection is seldom indicated. 
When done, all dead space should be 
carefully closed and the ovary left well 
suspended. 

Compound theca-lutein cysts which ac- 
company hydatid moles should be left 
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alone. The cysts will regress as soon as the 


mole is completely removed, thereby re- 
moving the excessive amount of anterior 


Fic. 3. Distal part of right round ligament has been 
pulled medially, and suture is being placed through 
ovarian ligament and distal portion of round liga- 
ment, thereby suspending ovary and drawing it 
laterally. Left ovary has already been suspended in 
this manner. 


pituitary stimulation of the ovary. 


HEMORRHAGE 


Hemorrhage into the peritoneal cavity 
from a ruptured corpus luteum, in suffi- 
cient quantity to give the patient symp- 
toms of an acute abdomen, occurs a few 
times a year on our service. The preopera- 
tive diagnosis is usually that of ruptured 
ectopic pregnancy or acute appendicitis. 
Hemostasis is effected with a fine suture 
ligature, and the ovaries and uterus should 
be left well suspended. 


ASSOCIATED PELVIC PATHOLOGY 


What shall be done with normal ovaries 
in cases where hysterectomy is performed? 
There has been and still is considerable 
controversy regarding this question. There 
are two schools of thought: one is radical, 
and removes the ovaries even in young 
women, when performing a hysterectomy, 
because of the belief that the ovarian 
circulation is so greatly interfered with as 
to cause pathological changes to take place, 
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necessitating a subsequent operation for 
removal. This school claims that in a com- 
parative study between the group in which 


Fic. 4. Salpingectomy has already been performed 
according to Sampson’s technique; pathological por- 
tion of ovary cut away, and a corresponding area of 
uterine cornua prepared for it. Interstitial part of 
tube is being removed with Sovak reamer. 

A. Inset shows ovary fastened to cornual portion of 
uterus. Continuous or interrupted sutures may be 
used for this step. 


the ovaries have been left in, and in that 
in which they have been removed, postopera- 
tive nervous manifestations are about 
equally divided. The other school is very 
conservative, and believes that ovaries 
should be conserved whenever they are 
normal, believing that the patient is thus 
spared the trying period of a surgical men- 
opause. Each school has published follow- 
up reports justifying its stand. 

We foHow the middle road, and each 
case is judged upon its individual merits. 
We are governed mostly by the age of the 
patient, her social status, her general 
nervous make-up, and somewhat by her 
wishes. When the patient is either twenty 
or forty, the decision is easy. In the 
difficult intermediate groups, all factors 
are taken into consideration. On the whole 
our tendency is conservative. In patients 
near forty years or over, we feel that the 
ovaries should be removed, as woman's 
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sex life is well established and will not 
be interfered with, and the surgical meno- 
pause will not be more severe than the 
average non-surgical or physiological cli- 
macteric would be. If only one ovary is 
left in, we choose the right one, as it is 
farther away from the rectum, and there- 
fore less likely to become infected. It is 
most important that these remaining 
ovaries should be left well suspended. 

Transplants: Our ovarian transplants 
have always been autoplastic. The one 
we have used to the exclusion of all 
others these past eight years is the opera- 
tion devised by Estes. This is an ideal 
procedure when only the uterus and part 
of an ovary are left. 

Careful attention is paid to removal 
of the tube according to Sampson’s tech- 
nique, leaving the infundibulo-pelvic liga- 
ment intact. After the pathological part of 
the ovary has been cut away, all bleed- 
ing points are carefully tied with fine 
suture. Since Sovak’s work on _ tubal 
reconstruction, we have modified the 
Estes’ technique, by removing the cornual 
end of the tube with the Sovak reamer 
(Fig. 4) which leaves a larger and drier 
opening into the uterus, and increases 
the possibility of subsequent pregnancies. 
The raw surface of the ovary is then fitted 
against the raw surface of the cornua, and 
sutured in place with interrupted No. o 
catgut sutures, care being taken not to 
kink the blood vessels supplying the 
ovary. (Fig. 4.) 

This method does not sever the ovary 
from its natural blood supply, and so the 
life of the graft is in no way shortened, 
nor does the ovary become painful. Ova 
can be deposited directly into the uterine 
cavity, making future pregnancy possible. 
It is true that many subsequent preg- 
nancies end in spontaneous abortion in 
the early months of gestation, but a few 
full term ones have been reported. 
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Since using the Sovak reamer in remov- 
ing the cornual portion of the tube, our 
proportion of subsequent pregnancies has 
been greatly increased. 

We have found this method of transplant 
so adaptable and so satisfactory, that we 
have discarded other procedures and there- 
fore shall not discuss them. 


SUMMARY 


This is a brief resumé of the surgical 
management of ovarian pathology as 
practiced on the obstetrical and gyneco- 
logical service of Bellevue Hospital. 

We have increased the range of con- 
servative surgery in inflammations of the 
ovary by the careful selection of the 
properly indicated procedure for each 
individual case. 

We have saved painful cystic ovaries 
requiring surgical relief, by a method of 
suspension which gives uniformly good 
results. 

Tumors are removed surgically. When 
twisted, or when associated with preg- 
nancy, the optimum time for operation 
is herein discussed. X-ray therapy is an 
increasing aid when used in association 
with the surgical treatment of malignant 
tumors. 

The Estes operation is the only method 
of ovarian transplant we use, and our 
percentage of pregnancies subsequent to 
this procedure has been greatly increased 
by the modification of technique herein 


described. 
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EFFECTS OF ALPHA-LOBELIN ON RESPIRATION 


AN EXPERIMENTAL STUDY* 
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of medicine. The arrest of pulmo- 

nary activity Is an ever-present 
danger with our highly specialized surgical 
procedures. There is always the possibility 
of failure of the respiratory center during 
spinal anesthesia or from overdosage with 
ether or chloroform. In the field of in- 
dustrial medicine, asphyxia is frequently 
encountered, particularly following poison- 
ing with carbon monoxide or illuminating 
gas. Intentional or accidental overdosage 
with drugs, such as morphine and veronal, 
must be considered, although this is less 
frequently seen than formerly. 

Probably the obstetrician is confronted 
with asphyxia more frequently than other 
members of the profession. It is certain 
that asphyxia accounts for a large number 
of infant deaths. In some cases the as- 
phyxia occurs so early in labor that 
nothing is of any avail, but in other cases, 
a reliable method of combatting it would 
save many babies and materially lower the 
infant death rate. 

A review of the present methods of 
treating respiratory failure leads to the 
conclusion that none of them is perfect. 
Artificial respiration is valuable, yet often 
impractical. Another method is the use of 
chemicals and alkaloids, the most impor- 
tant being caffeine, atropine and alpha- 
lobelin. Caffeine may be administered 
with safety but clinically it is a poor 
respiratory stimulant. Atropine, in suf- 
ficient quantity to produce a respiratory 
response, has so many undesirable side 
effects that its use is seldom practical. 
Logically, it would seem that the natural 
respiratory center stimulant would be the 


A SPHYXIA is a frequent problem 


best. It is improbable however, that 
asphyxia occurring in the presence of high 
tensions of carbon dioxide in the blood, 
would be relieved by the administration of 
more carbon dioxide. That such a condition 
does exist has been shown by Eastman. 
The following quotations are taken from 
Eastman’s paper, recently published. 


The relatively high carbon dioxide tension of 
foetal blood as it exists in utero seems difficult 
to reconcile with a state of apnoea, and at 
present this phenomenon can only be explained 
by assuming that the sensitivity of the foetal 
respiratory center, in respect to this gas at 
least, is markedly depressed. 

. since the tension of carbon dioxide in the 
blood of asphyxiated infants is usually almost 
twice that found in normal babies, the use of 
this gas as a resuscitating agent seems to us 
superfluous and possibly harmful, inasmuch as 
it may tend to intensify an already existing 
acidosis. 


Eastman and other investigators have 
shown that in many cases of asphyxia 
neonatorum high tensions of carbon dioxide 
in the blood can be demonstrated. In 
such cases it would seem that the use of 
carbon dioxide would be contraindicated. 
We do not know with any degree of 
certainty=whether or not this condition 
exists in other types of asphyxia. 

The stimulating action of the nicotine 
group on the respiratory center has long 
been known, but the high toxicity of these 
drugs has made their use impractical. 
Quite recently a hydrochloric salt of an 
alkaloid of Lobelia inflata has been pro- 
duced which, while possessing a stimulating 
action on the respiratory center, is S*! 
to lack toxicity. This drug under the neme 


* From the Department of Obstetrics and Gynecology, the Long Island College of Medicine. 
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c! alpha-lobelin has become moderately 
popular in recent years, although it is 
still an infant therapeutically, there being 


Fic. 1. Response to intravenous injection of gr. 49 of 
alpha-lobelin. After nine seconds, there is an initial 
deep inspiration followed by a few excursions of 
irregular length; an increase in rate and, in general, a 
lower fixation of diaphragm which slowly returns to 
its original position. As effects of drug wear off, rate 
progressively decreases and amplitude increases. (See 


Table 11, Number 1.) 


a lack of detailed and reliable knowledge 
of its clinical action. This paper deals only 
experimentally with a phase of its pharma- 
cologic action. Before proceeding further, a 
brief discussion of the historical aspects 
seems proper. 


HISTORY 


Lobelia inflata is the herb from which 
alpha-lobelin is obtained. It is a member 
of the nicotine group, and it has long been 
known that a small dose of nicotine acts 
as a brief stimulant of the respiratory 
center. Nicotine is not used for this purpose 
because of its toxicity and other ill effects. 
It is also known that injections of nicotine 
raise the blood pressure because of vaso- 
constriction from combined stimulation of 
the vasomotor center and the peripheral 
ganglia. This rise in blood pressure lasts 
on:y a few minutes. These brief facts are 
me tioned for those who might be inter- 
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ested in comparing the principal actions 
of alpha-lobelin with nicotine. The herb 


Lobelia inflata was first recognized in 1813 


T \heeewen 
has 
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Fic. 2. Response to gr. 949. Characteristics are same as 
those of Figure 1, only more marked. Descent of 
diaphragm is greater and more prolonged. Blood 
pressure changes are shown in third tracing. There is 
a maximum rise of 38 mm. of mercury above normal 
which is sustained for thirty-nine seconds. (See 
Table 111, Number 7 and Table v, Number 7.) 


by Cutler, who used it in the treatment of 
asthma. It had been used for many years 
however by the Indians as a substitute 
for tobacco. 

The principal alkaloid is lobeline, which 
until recently had been isolated only 
in the form of impure amorphous salts. 
In 1916 Weiland succeeded in preparing 
a pure crystalline hydrochloric salt, and 
it is this preparation that was used 
in our experiments. It differs from the 
previously mentioned amorphous salts 
in that it has no emetic action. In addi- 
tion to lobeline, which has the formula 
C..H.;NO., four other alkaloids are found 


in the plant, which are known as lobelid- 
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ine, CsoH2,;NOz, lobelanidine Cs2HegNOz, 
lobelanine Cy2.H2;NO2 and _ isolobelanine 
C:2H2;NO>2. Salts can also be formed of 
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Fic. 3. mg’ of an original graph showing response to 
gr. 349. Here there is a rapid and marked descent 
of F nnn with first an irregularity and then a 
complete cessation of respirations. This apnea, with 
diaphragm in extreme inspiratory position, is main- 
tained for 105 seconds. After this there is a partial 
release of diaphragmatic spasm, with respirations for 
a time rapid and totally irregular. Later rhythm is 
reestablished with both amplitude and rate in excess 
of original. Follow tracing in 1-3-2-4 order. (See Table 
11, Number 11.) 


these alkaloids, but the hydrochloride of 
lobeline is the most readily purified. It 
melts at 182°c. Those who are interested 
further in its chemistry, are referred to the 
appended bibliography. 

It might be interesting to give a few 
quotations from the standard textbooks of 
pharmacology regarding this drug. Sollis- 
Cohen and Githers state that pure lobeline 
has a stimulating action on the respiratory 
center and does not cause vomiting even 
in large doses; that small doses from 0.5 
to 1 mg. when injected into pigeons cause a 
marked increase in respiratory rate and 
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volume of tidal air. The increase may run 
as high as 50 per cent. This effect is 
especially marked if the respiratory center 
has been poisoned with morphine, veronal, 
etc.; it never produces a central paralysis 
and even in large doses the vomiting 
center is not excited. They also state that 
the crystalline salt should be given great 
consideration as a respiratory stimulant, 
because it has none of the depressing and 
nauseating properties of the crude drug 
and in proper doses acts only on the 
respiratory center. Sollmann states that 
if 0.5 mg. per kg. is mjected into the 
rabbit the carbon dioxide threshold is 
lowered and this produces a marked stimu- 
lation of respiratory movements; that for 
rabbits which had been deeply morphinized 
it was necessary to use as much as 5 mg. 
per kg. This author also states that 1 mg. 
per kg. in the cat causes an increase of 
blood pressure with some acceleration of 
the heart. Meyer and Gottlieb state that 
the hydrochloride stimulates the respira- 
tory center and may be given intravenously 
or intramuscularly to strengthen the res- 
pirations and make them more rapid. 
They feel that it is particularly useful in 
respiratory paralysis during narcosis. 

The preceding quotations were searched 
for after our experiments had been con- 
cluded and are given for those who may be 
interested in comparing them with our 
results. 

It is our purpose first, to determine 
whether or not the drug is a respiratory 
stimulant; second, to analyze the mechani- 
cal reaction to its use; third, to consider its 
toxicity; fourth, to endeavor to isolate the 
locus of its action. In a few cases simul- 
taneous blood pressure tracings have been 


taken. These will be briefly discussed. 


METHOD 


The mechanical arrangement employed 
for recording the respiratory changes Is 4 
modification of the well-known diaphragm 
method. A small linear incision is made 
through the linea alba beginning about 5 
cm. below the tip of the zyphoid process. 
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This incision is made purposely small to 
prevent air exposure of the abdominal 
contents. A small hook is introduced and 
inserted in the under surface of the 
diaphragm, as high up in the dome as 
possible. A fine cord, which was previously 
threaded to this hook, is then carried to 
one arm of an equal armed lever and 
fastened there. From the other arm of this 
lever another cord is carried around a 
pulley whose axis is in the vertical. The 
lever is mounted on a standard in such a 
manner that variation in the line of pull is 
possible through rather wide limits. The 
pulley is freely movable and of such a 
weight that inertia is practically negligible. 
The cord is finally attached to the short 
arm of an unequal armed lever (ratio 
3:1). The long arm of this lever carries a 
scribing point which writes on the drum. 

It is obvious that the position of the 
hook in the diaphragm will vary somewhat 
in different experiments. However, once 
placed, its position remains the same for 
the duration of any given experiment. 
The error, then, for each experiment is a 
constant. The movable standard carrying 
the equal armed lever makes possible the 
elimination of friction between the cord 
from the diaphragm hook and the sides of 
the abdominal incision. The movements of 
the diaphragm are faithfully recorded 
with such an arrangement but are exagger- 
ated as to excursion by means of the 
unequal armed lever. 

After many trials we abandoned the 
usual laboratory methods for recording 
respirations, since in our opinion they all 
possess error factors that cannot be elimi- 
nated. The usual diaphragm method using 
a single cord to a multiplying lever re- 
quired such careful adjustment that ac- 
curate tracings were obtained more by 
accident than design. The carboy and 
pneumographic methods as commonly used 
employ tambours for recording. The ac- 
curacy of these tambours depends primarily 
on the condition of the rubber, a very 
uncertain factor. Gross change is not 
shown well by either method. The sharp- 
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ness of the pressure changes is eliminated 
by the cushioning effect of the air. The 
carboy method is essentially a rebreathing 


Fic. 4. Response to gr. 449. (Both vagi cut.) There is 
an initial increase in rate and amplitude with a 
slight descent of diaphragm. As effects of drug wear 
off, rate and amplitude diminish. Comparison with 
Figure 1, shows difference in magnitude of diaphragm 
change with peripheral sensory arc cut. (See Table tv, 
Number 3.) 


one. The stimulation of the center by 
carbon dioxide must steadily increase as 
the experiment progresses, thus distorting 
the tracing. 

Blood pressure tracings were obtained 
in the approved laboratory manner. A 
carotid cannula was inserted and con- 
nected with a mercury manometer, the 
scribing point of which was arranged to 
write on the drum. 

We used cats weighing approximately 
3 kg., anesthetizing them with sodium 
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in one direction only. 
In most cases, particularly those 

which a small dose of alpha-lobelin was 


amytal given intraperitoneally. Sufficient 
of the drug was used to produce good 
muscular relaxation. The alpha-lobelin 


Norma VI. Line 
Votume Inoex GrRaPHicaLLy 
Represented WitH Varyinc 


Doses AND THE RELATION 
To NorRMAL. 


Fic. 5. Composite graph comparing average pulmonary ventilation after various doses of alpha-lobelin (broken 
line) with normal ventilation (straight line). (This graph is compiled from all Tables except rv and v.) 


was injected into the femoral vein in 
doses ranging from gr. 149 to gr. 3%0. 


EXPERIMENTAL DATA 


Certain of our tabulations are arbitrary 
and require explanation. Individual ex- 
cursions of the lever have been carefully 
measured as to phase in time and from this 
the average total phase has been deter- 
mined. It will be noticed that in every case 
preceding the administration of the drug, 
the expiratory phase is considerably longer 
than the inspiratory phase and this type of 
respiration we have called n or normal. 
In experiment number 3 following bilateral 
vagotomy this condition is reversed, the 
inspiratory phase being considerably longer 
(two seconds) than the expiratory phase. 
This type we have called r or reversed. 
Following the administration of alpha- 
lobelin, the total phase has been reduced in 
every case, the greatest reduction occurring 
in the expiratory phase in all but experi- 
ment 3. The tabulations under amplitude 
indicate millimeters of excursion, measured 


used, we found that the visible changes 
resulting from Its use were initiated by a 


very deep inspiration. 

Since respiratory efficiency depends on 
both rate and amplitude, particularly of 
the diaphragmatic excursions, we have 
chosen to calculate efficiency in terms of 
both these factors. This efficiency factor is 


tabulated as ventilation index and _ is 
obtained by taking the sum of individual 
amplitudes for a given period of time. It 
will be noticed that this factor varies in 
the normal from experiment to experiment, 
probably because the hook in the diaphragm 
is never jn exactly the same position in any 
two cases. This variation plays no part in 
the final result since the hook once placed is 
never changed during any given experiment. 

Following the administration of alpha- 
lobelin, irrespective of the dose, efiects 
are obtained in from six to eleven seconds. 
The maximum effect is reached very 
rapidly, occurring in all our experiments 
within the first minute. The visible etiects 
of the drug seldom last more than ‘our 
minutes. With the smaller doses (gr. °40 





New Series Vor. XXIII, No. 3 


and gr. 4%) there is considerable change 
in ventilation index. 


Grain 149 (3 Cases) 


The reaction to the drug was rapid with 
an increase in the respiratory rate (51.9 
per cent above the normal during the first 
minute and 25.7 per cent above the normal 
during the second minute) and a decrease 
in the amplitude of the excursion (5.59 
per cent below the normal during the first 
minute and 12.49 per cent below the 
normal during the second minute). The 
rate showed an average total increase of 
38.8 per cent, and the amplitude an average 
decrease of 9.04 per cent. The ventilation 
index showed an immediate increase above 
the normal during the first minute followed 
by a drop from this high point during the 
second minute. It was, however, still above 
the normal during the second minute in all 
but number 8. The average ventilation 
index was 43 per cent above the normal 
during the first minute and 10.16 per cent 
above the normal during the second 
minute, an average total increase of 26.58 
per cent for the two minutes. 

The reduction in the duration of the 
expiratory phase observed during the 
first minute was not maintained during 
the second minute, there being a tend- 
ency for both phases (inspiratory and 
expiratory) to reestablish their original 
relationship. 


Grain 169 (3 Cases) 


The response to the drug was almost 
immediate, the respiratory rate increased 
(75.7 per cent above the normal during 
the first minute and 51.9 per cent above 
the normal during the second minute) 
and the amplitude decreased (27.39 per 
cent below the normal during the first 
minute and 34.195 per cent below the 
normal during the second minute). The 
total rate increase averaged 63.8 per cent 
above the normal and the total amplitude 
decrease averaged 30.79 per cent below 
the normal. The ventilation index averaged 
44 >er cent above the normal during the 
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first minute and 25.7 per cent above 
the normal during the second minute. The 
average total ventilation index was 34.85 
per cent above the normal. 


TABLE 1 
ANALYSIS OF MECHANICAL RESPONSE TO GRAIN 49 OF 
ALPHA-LOBELIN ADMINISTERED INTRAVENOUSLY 
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Grain 346 (i case) 
Grain 34 (1 case) 
Grain 34 (1 case) 
Following grain 349 and grain 349 there 


was a marked increase in rate (83.3 per 
cent; 166.6 per cent), which increase was 
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maintained during the first two minutes. 

With grain 349 the rate slowed almost 

immediately and in fifteen seconds an 

apnea developed which lasted for the 
TABLE I 


ANALYSIS OF MECHANICAL RESPONSE TO GRAIN 49 OF 
ALPHA-LOBELIN ADMINISTERED INTRAVENOUSLY 
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Av. amp. 2nd min lo3.7 32.6 
Vent. index 2nd min......... - |588 (‘815 
Av. amplitude and vent. index |26.8-215| 40. 2-282 
at 1 sec. intervals for the two| 27. 1-190|26. 2-210 
minutes following injection of \25 . 4-178 | 30.9-247 
the drug. |23.0-161|30.6-245 
|22.5-158|29.6-237 
23.3-140/31.0-186 
"1-139134. 3-206 
7 1-151|37. 2-186 


Rate 














Ist min. 
Exp. phase 
eres 
2nd min. 
Exp. phase 


DN acct asekavanee } 


|0.75 








Vent. index rel. to normal 
eos oe ae aah aon 
2nd min 

Rate rel. to normal 
Ist min 
2nd min 

Amp. rel. to normal 








Dee oie wie en go 2 i 
and min....... 





Av. total vent. index rel. to | 

normal 859 
Av. total rate rel. to normal...|........ +63.809 
Av. total amp. rel. to normal |— 30.79 % 





remainder of the first minute and during 
the entire second minute. At the end of two 
minutes rapid shallow respirations began. 
During the next eight minutes the rate 
gradually diminished and the amplitude 
gradually increased until normal respira- 
tory relationships were again established. 
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The amplitude was reduced in all 2 
cases, the greatest reduction occurring 
with grain 349 (36.81 per cent) and grain 
349 (90.95 per cent). The reduction with 
grain 349 was 22.04 per cent. 

TABLE III 
ANALYSIS OF MECHANICAL RESPONSE TO GRAIN °4o, 


GRAIN 349 AND GRAIN 3{9 OF ALPHA-LOBELIN 
ADMINISTERED INTRAVENOUSLY 





340 
21 


Exp. phase. . 
Ins. phase 
Total phase 
Amplitude. . 
Initiating ins 
Vent. index... 





Ist min 

2nd min...... 

> ee 

-se/9G2.3 521.17 

.../21.90 7.9 
447-34 


Rate 
Rate 
Av. amp 
Vent. index Ist min.. 
Av. amp. 2nd min.. 
Vent. index 2nd min 





| 
} 
| 


Av. amplitude and vent. |29.7-326.7/12.7--179.38 13.8-16.25 
index at 15 sec. intervals |23.0-253 |10.6-149.7 |0-0 
for the two minutes fol- |18.3-201 -3| 6.7-04.63 lo-o 
lowing injection of the |18.3-201.3| 6.9-07.46 /0-0 
drug. 19. 5-214. 5) 6.2-87.5 [0-0 
|20.0-220 | 9.5-134.18)0-0 
.8-261.8) 8.7-122.88)0-0 


- 5-269. 5) 7.1-102.78)0-0 





Ist min. 
Exp. phase 
Ins. phase 
2nd min. 
Exp. phase 
Ins. phase 





Vent. index rel. to normal | 
Ist min 
2nd min 

Rate rel. to normal 


Se Fee 





Av. vent. index rel. 

IE cin a boainnnats +15.9% 
Av. rate rel. to normal... .|/+83.3% 
Av. amp. rel. to normal...|—36.81% 


—08.3% 
— 80.55% 
— 90.95 7% 











Because of the high rate maintained 
with grain 349 and the relatively small 
reduction in the amplitude the ventilation 
index showed a huge increase (110.25 per 
cent). With grain 349 the ventilation index 
increased 15.9 per cent while with grain 
34 it decreased 98.3 per cent. The marked 
decrease with grain 349 resulted from the 
prolonged apnea. 

With doses larger than grain 340 the 
inspiratory phase as well as the expiratory 
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TABLE Iv 
ANALYSIS OF MECHANICAL RESPONSE OF VAGOTOMIZED ANIMALS TO GRAIN }49 AND GRAIN }9 OF ALPHA-LOBELIN 
ADMINISTERED INTRAVENOUSLY 





Vagi Intact 


3 
16 
n 
2.5 
I 
3-5 


TPs cccccossseses 
Exp. phase. 

Ins. phase... . 
Total phase. 
Amplitude. . 

Vent. index. 











Exp. phase. 
Ins. phase. . 
Total phase. 
Amplitude. . 
Vent. index. 


270 





Grain 40 : pes Grain 449 
7 ieee 9 
7 : <a 8 
37-5 
369 
32.75 





Rate Ist min.... 
Rate 2nd min... 
Av. amplitude 1st min.. 
Vent. index Ist min.. 
Av. amplitude 2nd min. 
Vent. index 





Av. amplitude and vent. index at 15 sec. intervals for the 
two minutes following injection of the drug. 


.§-138 

.o-88 
- 5-77 
.0-66 
. 5-69 
. 5-67 
- 5-63 
- 5-63 








Ist min. | Ist min, 
Exp. phase........| 3 Exp. phase 
Ins. phase. ‘a 5 Ins. phase. 
2nd min. | 2nd min. 
Exp. phase. - | Exp. phase 
Se eerie Ins. phase 





Following Double Vagotomy 
Vent. index decrease 
Rate decrease... 
Amplitude increase. 


Grain Wo 
to normal 


I. to normal 


2nd min... 

Amplitude decrease. . . 
ys bes xen cdeade cave 
2nd min.. 


sl. to normal 


Grain kgo9 
Vent. index increase......... 
| Se ener 
2nd min... 
Rate increase. . 
Ist i 
2nd min Pasting 
Amplitude decrease 
We Sih id ate rat edie ad ae oe 
2nd min... 


16.85% | Rel. to normal. 
41.65% Rel. to normal. 


Rel. to normal. 





phase has shown reduction. The diminu- been less during the second minute than 
tion of both phases also tended to be during the first minute (gr. }40, 5-1 per 
greater than with the smaller doses. cent; gr. 149, 3.5 per cent; gr. 340, 1.7 per 

The average amplitude for all cases has_ cent; gr. 349, 14.5 per cent). A comparison 





American Journal of Surgery 


434 


of these figures with the swing back 
observed in the ventilation index for the 
same periods shows a striking similarity. 


Grain 149 and Grain 149 with Double 
Vagotomy 


Following double vagotomy the rate 
decreased 6214 per cent. The amplitude 
increased 50 per cent. The ventilation index 
decreased 43.3 per cent. This decrease 
resulted from failure of the amplitude 
increase to counterbalance the decrease 
in rate. The following percentages are 
all figured on post-vagotomy values except 
where otherwise indicated. 

Following grain 149 the rate increased 
16.6 per cent for both the first and second 
minutes, giving an average total increase 
of 16.6 per cent. This rate was minus 56.2 
per cent when compared with the original 
normal before vagotomy. The amplitude 
decreased 0.5 per cent during the first 
minute and 4.4 per cent during the second 
minute, an average total decrease of 2.45 
per cent. This amplitude was plus 46.2 
per cent when compared with the original 
normal. The ventilation index showed an 
average total increase of 29.1 per cent, 
which compared with the original normal 
was minus 27.45 per cent. 

Following grain 149 the rate increased 
so that during the first minute it was plus 
50 per cent and during the second minute 
plus 33.3 per cent, an average total increase 
of 41.65 per cent. This rate compared with 
the original normal was minus 46.6 per 
cent. The amplitude during the first 
minute decreased 16.6 per cent and during 
the second minute 37.4 per cent, an average 
total decrease of 27 per cent. This ampli- 
tude compared with the original normal 
was plus 17 per cent. The ventilation index 
showed an average total increase of 16.85 
per cent, which compared with the original 
normal was minus 34.27 per cent. 


Blood Pressure 


In cases I, 2, 3, 5, and 7 simultaneous 
blood pressure tracings were taken. 
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Experiment 3 was the vagotomized 
animal and will be considered separately. 
TABLE Vv 


BLOOD PRESSURE FINDINGS FROM TRACINGS TAKEN 
SIMULTANEOUSLY WITH RESPIRATORY CURVES 





| I 

las 
| 420 
| 145 
Pulse pressure : 13.9 





Blood pressure rise above | 
normal | 40 | 38 
| 170 170 
| 4 € 
Duration of rise 42 sec. 45 sec. | 39 sec. 
Fall below normal 4 min. later | 4 26 | 16 68 
Rate | 160 | 155 | 130 120 

| 13 : a8 2 


Pulse pressure 





Following Double Vagotomy | 
Number 


Pulse pressure 





. | 
Blood pressure rise above | 


Pulse pressure 
: . 
re | gO sec. 
; 
Fall below normal 4 min. later | 11 





Cases 1, 2, 5 and 7 showed a rise in 
systolic blood pressure following the injec- 
tion of alpha-lobelin. Roughly the pressure 


TABLE VI 
COMPOSITE TABLE SHOWING AVERAGE PERCENTAGE 
CHANGE IN VENTILATION INDEX, RATE AND AMPLITUDE 
DURING FIRST TWO MINUTES OF ACTION OF 
ALPHA-LOBELIN 





| 1st Min. 2nd Min. | Average 
(Per Cent) (Per Cent) | (Per Cent) 





| | 
| Vent. index... .| 43.0 

Grain }40 51.9 

-59 


| + 26.58 
+ 38.8 





Grain 10 











Grain 349 


Amplitude 7.42 | — 36.81 
| 


| Vent. index. ... 94.9 | +110.25 
Grain 349 g : 6 +166.6 
.18 | — 22.04 








Grain 3{9 





rose proportionately with the size of the 


dose. The heart rate and pulse pressure 
during the rise were not characteristi«; In 
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1e cases increasing, in others showing 
no change. The duration of the rise was 
short, the longest recorded interval being 
seventy-five seconds. In all cases the rise 
was followed by a fall in systolic pressure 
below normal. During the fall the pulse 
pressure changes were not characteristic. 
The heart rate decreased in every case, the 
greatest decrease occurring with the largest 


dose. 


TABLE VII 
COMPOSITE TABLE OF VAGOTOMIZED ANIMALS, SHOWING 
AVERAGE PERCENTAGE CHANGE IN VENTILATION 
INDEX, RATE AND AMPLITUDE DURING FIRST 
TWO MINUTES OF ACTION OF 
ALPHA-LOBELIN 





| 1st Min. 2nd Min. | Average 


| (Per Cent) | (Per Cent) | (Per Cent) 
| 


With Double Vagotomy | 

| Vent. index. ... 

Grain %o | Rate........... 
| Amplitude 


+29.1 
+16.6 
— 2.45 





With Double Vagotomy 
| Vent. index... . 

eee 
| Amplitude 


Grain 139 





In case 3 the blood pressure, pulse 
pressure and heart rate all increased follow- 
ing the administration of the drug. In this 
case the longest duration of the rise was 
observed (ninety seconds), although the 
dose was relatively small (gr. 149). Follow- 
ing the rise, a fall was observed with a 
decrease in heart rate (150-115), and a 
return of the pulse pressure to the same 
value as observed before injection. 


DISCUSSION 


From a study of our experimental data 
we are convinced that the use of alpha- 
lobelin produces increased respiratory 
efficiency. This conviction is based princi- 
pally on an analysis of ventilation index, 
which is a reliable index of respiratory 
efficiency. Alpha-lobelin produces a definite 
crease in pulmonary ventilation within 
certain limits which is evidenced by the rise 
In the ventilation factor, calculated from 
rate and amplitude. In some cases this 
factor has been more than twice the normal. 
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The amplitude of each respiratory excursion 
is diminished but the rate is disproportion- 
ately increased. The total amount of 
tidal air passing per minute is therefore 
increased. All our data were obtained with 
intravenous injections. The efficiency and 
action of the drug when given intra- 
muscularly or subcutaneously will not be 
discussed. 

We find that any dose, which is not less 
than grain 149 or greater than grain 
369, will produce a definite increase in 
pulmonary ventilation in cats weighing 
approximately 3 kg. In this dosage range 
the increase has been as high as 110 per 
cent. This ventilation increase has been 
roughly proportionate to the size of the 
dose, with the exception of grain 349. We 
do not know why this amount, which is 
intermediate between grain !4 9 and grain 
369, does not produce an increase greater 
than grain 149 and less than grain 
369. We have found a marked decrease in 
pulmonary ventilation with doses of grain 
34 and over which has been manifested by 
a prolonged apnea as in experiment II. 
The margin is small between that dose 
which produces the most marked volume 
index increase and that which produces a 
decrease because of apnea. However, short 
of this maximum efficient dose, there is a 
wide range of dosage producing considera- 
ble ventilation increase. This makes it un- 
necessary to even approach the use of a 
quantity productive of apnea. 

The apnea observed in experiment 11 Is 
of great importance because it demon- 
strates what may be expected if the dose 
is too large, for experimentally, at least, 
too great a dose defeats the purpose for 
which it is given. This apnea seems to be 
a link in the explanation of the drug’s 
action. It is the end result of a chain of 
events that is evident when alpha-lobelin 
is used. As the drug beings to act, the 
position of the diaphragm changes, assum- 
ing a lower position, nearer to the position 
of inspiration than expiration. This phe- 
nomenon increases as the dose is increased 
thus suggesting that tone in the muscles of 
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respiration increases proportionately with 
the amount of the drug. Tone in the 
muscles of inspiration is in excess of tone 
in the muscles of expiration. Moreover it 
will be noted that the amplitude of each 
excursion decreases from experiment to 
experiment as the dose is increased, until 
finally amplitude ceases and apnea results. 
In other words, the diaphragm progres- 
sively approaches the position of inspira- 
tion, both in its gross position and in its 
excursions and when apnea has fully de- 
veloped, the diaphragm is fixed in the 
Inspiratory position. Tone has increased 
to such an extent that the relaxation 
phase of the muscle has grown shorter 
and shorter. Finally there is no relaxation 
phase. This phenomenon seems to be 
closely related to the one observed when a 
muscle-nerve preparation is stimulated to 
complete tetanus with progressively in- 
creasing stimull. 

Our data also shows that, in general, 
the respiratory rate increases as the ampli- 
tude diminishes, this increase of rate hav- 
ing always been more than sufficient to 
balance the decrease of amplitude up to 
and including the administration of grain 
369. This is shown by the maintenance of 
an increased ventilation index. With larger 
doses however the rate and amplitude have 
both failed and the ventilation index has 
finally dropped to zero. This points to 
increased sensitivity of the apparatus that 
governs respiration, to internal and ex- 
ternal stimuli. External stimuli play an 
important part in producing this mass 
effect, this being shown by the percentage 
difference obtained in vagotomized animals 
as compared with that obtained with the 
vagi intact, using the same dose in each 
case. With the vagi intact the percentage 
change is greater than with the vagi cut, 
although the duration of the action is the 
same. We can say then that, due to exces- 
sively increased sensitivity, the muscles of 
inspiration no longer possess a relaxation 
phase, thus ceasing to do work in the 
physical sense, and pulmonary ventilation 
comes to a standstill. A condition of 
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overstimulation exists which is objectively 
evident in the mechanical part of the 
respiratory act. 

It is probable that the principal effect 
of alpha-lobelin is to lower the threshold 
of the respiratory center to its normal 
stimulant, carbon dioxide. As far as its 
ability to respond is concerned, the center 
under the influence of the drug is in the 
same relation to usual tensions of carbon 
dioxide as the normal center is to increased 
tensions. The resulting hyperactivity of 
the center effects, probably through its 
connections, the somatic motor side which 
brings about increased muscular activity. 
We cannot say at present whether or not 
this is the whole story of its action. It 
may also act directly on the somatic 
motor and sensory centers as well as on 
the respiratory center, thus resulting in a 
hypertonicity. It is probable the neighbor- 
ing nuclei share with the center in the 
effects of the drug. 

Considering the action of the drug from 
a practical standpoint, pulmonary ventila- 
tion can be definitely and strongly in- 
creased wathin certain limits. The ventila- 
tion index rises steadily until the maximum 
beneficial action is obtained after which 
there is a sudden drop, and pulmonary 
ventilation rapidly diminishes and soon 
stops. The lower position of the diaphragm 
is an advantage because this change in 
position of the floor of the pulmonary 
cavity means that more alveoli are open 
and working actively. The aeration surface 
is thus increased and the possibility of 
gaseous interchange is much greater. The 
amount of tidal air per respiratory cycle Is 
reduced, but the cycles are occurring at 
such an increased rate that the tidal air 
for a given period is much greater. This is a 
decided advantage, particularly when the 
carbon dioxide tension in the blood is high 
and the oxygen tension is low. On the other 
hand, in those cases in which the center 1s 
partially paralyzed or poisoned, at least 
to such an extent that the amount of 
carbon dioxide normally present is no 
longer effective, alpha-lobelin may diminish 
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the threshold of the center to such an 
extent that it will respond even in its 
oisoned condition. 

We shall next consider the question of 
dosage and toxicity. If our reasoning is 
correct, a dose that will produce a long 
apnea does not do so because of toxicity, 
the apnea being simply an exaggeration 
of conditions existing in lesser degree with 
smaller doses. A dose that produces stop- 
page of the respiratory act is not neces- 
sarily a fatal one, as exemplified by 
experiment II in which respiration started 
again and eventually resumed a normal 
rhythm. Still larger doses will prolong 
the apnea excessively, and the animal will 
die. In view of this, it seems best to 
classify dosage as Efficient Dose, Maxi- 
mum Efficient Dose and Dangerous Dose. 
The intravenous introduction of grain }49 
to grain 70 covers the efficient dose 
range. Grain 349 is the maximum efficient 
dose. Grain 1é and over ranges from a 
dangerous to a fatal dose. All this applies, 
of course, to the normal animal, but with 


a paralyzed or poisoned center the dosage 


range might change considerably. We 
have just finished an investigation of this 
phase and hope to report our findings in a 
later communication. 

The blood pressure tracings taken dur- 
ing some of our experiments show nothing 
of particular importance. There is a 
transient rise in the pressure which is 
soon followed by a fall below normal. 
Neither the rise nor the fall has been 
excessive but in general, they increase 
with the dose. However wisdom would 
dictate the use of as small a dose as 
possible in the presence of bleeding or 
damaged vessels. 


CONCLUSIONS 


1. Alpha-lobelin results in powerful res- 
piratory stimulation in the anesthetized, 
non-asphyxiated laboratory animal pro- 
ducing almost immediate results when 
administered intravenously. 

2. It acts primarily on the respiratory 
center. It does this by lowering its thresh- 
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old to, and hence increasing its ability 
to respond to, existing carbon dioxide 
tensions in the blood. 

3. Its action is comparatively transient. 
Prolonged stimulation cannot be obtained 
with a single dose. 

4. The most efficient action with max- 
imum safety is obtained with doses not 
exceeding grain 349. This dose produces 
the greatest increase of ventilation index 
(110.65 per cent). 

5. The margins of safety in its use are 
wide. 

6. The mechanical reaction is wholly 
desirable within certain limits. 

7. Cessation of the respiratory act as a 
result of an overdose is not due to paralysis 
or poisoning of the respiratory center, 
but rather to increased central sensitivity 
which results in over stimulation of the 
center. 

8. Vomiting and other undesirable side 
effects were not observed at any time. 

g. The blood pressure changes are not 
important except, possibly, in the presence 
of hemorrhage or vessel pathology. 

The authors wish to express their apprecia- 
tion to Dr. John C. Cardwell and Dr. George H. 
Roberts for their aid in the outlining and pur- 
suit of this study and are grateful to Dr. Alfred 
C. Beck and the late Dr. John O. Polak for 


their valuable suggestions. 
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THE PAST AND PRESENT IN 


GENITOURINARY CARCINOMA 
BLADDER, PROSTATE, TESTICLE, PENIS* 


BENJAMIN S. BARRINGER, M.D., F.A.C.S. 


NEW YORK CITY 


Girl’s Adventure in the Search of 

God,” the heroine, if she might be 
called such, gets a fine piece of philosophy 
from the red-headed Irishman, whom she 
eventually marries. Nothing would ever 
persuade this Irishman “that God was 
anything more solid and satisfactory than 
an eternal but as yet unfulfilled purpose.” 
This seems to me to express the position 
of the worker in the field of cancer. His 
is always an eternal and unfulfilled quest, 
and along the way it is necessary and 
profitable to stop and review the points of 
view of the past and present. 

Back in what was to me the dark ages 
of genitourinary cancer the question was 
raised at one of the Memorial Hospital 
Conferences, as to whether anyone present 
had ever heard of a cured case of bladder 
cancer. After much pondering one such 
cured case was mentioned. I took the 
trouble to look up that patient and found 
that the diagnosis was papilloma of the 
bladder rather than cancer. This was 
nineteen years ago; so we were able to 
start with a clean slate and a free hand in 
treating bladder cancer. We were entirely 
unhampered by traditions as far as any 
curative therapy was concerned. At that 
time we knew a good deal of the pathology 
and life history of bladder tumors. Mandel- 
baum had written his classic paper on this 
subject. We knew that bladder tumors 
often were confined to the bladder for 
years. Nitze had started the electro- 
cauterization and Beer had developed 
the fulguration treatment of bladder pap- 


I the course of Bernard Shaw’s “‘ Black 


illoma. Unfortunately this treatment was 
unwarrantably extended and applied to all 
bladder growths, carcinoma as well as 
papilloma. Surgery had been singularly 
impotent in coping with bladder cancers, 
the reason being that most cancers arise 
in the bladder base involving one or 
both ureters, and the technical difficulties 
in successfully removing the growth were 
at that time beyond most surgeons. 

Cancer of the prostate was in even worse 
repute as far as curability went. With no 
definite clinical index of its early stages, the 
diagnosis was practically always made 
after the growth had assumed large pro- 
portions and had extended well beyond 
the prostate up into the perivesical lym- 
phatics and retroperitoneal glands. Because 
of its inaccessible situation any operative 
removal of the cancer was in most cases 
beyond question. Treatment was purely 
palliative and consisted in either gouging 
out enough of the prostate to relieve the 
urinary retention temporarily, or the 
establishment of permanent suprapubic 
drainage. 

Teratoma of the testicle was curable, if 
the tumor was confined to the testicle and 
if the surgeon was astute enough to 
remove the testicle gently and to refrain 
from ‘cutting into the tumor at the time 
of operation. This latter procedure as 
far as I can judge always meant the 
implanting of tumor cells in the line ol 
incision and the eventual death of the 
patient. If the tumor had metastasized 
to the lymphatics and nodes along tie 
spermatic vessels nothing could be done 


* Read before the Sixth Annual Post-Graduate Day of the Mahoning County Medical Society, Youngstown, O 
April 20, 1933. 
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Ve knew little about cancer of the penis. 
The peculiarities of its pathological anat- 
ony while known to pathologists were not 
intelligently considered by the surgeon 
when the cure was undertaken. The very 
first operation I ever performed upon a 
patient with carcinoma of the penis was 
a radical removal of the penis as far as 
the triangular ligament, implantation of 
the urethra in the perineum, removal of 
both testicles and bilateral inguinal dis- 
section of the supposed cancerous glands. 
A mighty operation with a considerable 
mortality. 

In brief such was the status of our 
knowledge of these four genitourinary 
carcinomas. 

If one is depressed at the slow develop- 
ment of the very inexact science of 
medicine, let him consider this period 
and then rapidly shift himself to the 
present day. 


BLADDER CANCER 


To those of us who have seriously 
considered the problems of the proper 
irradiation of bladder cancer, who have 
gone through the struggle of determining 
the proper dosage of radium, its proper 
application, its best screening, the best 
bladder approach, whether cystoscopic 
or suprapubic, and adequate exposure 
and illumination of the bladder, it seems 
quite astonishing that we can report 75 
controlled cases, 29 of which are well 
from five to ten years, g from ten to 
fifteen years and one from fifteen to 
twenty years. 

The past saw us quite impotent in the 
cure of cancer of the bladder. The present 
still sees us beset with difficulties when the 
bladder cancer is at all extensive. 

The small cancer however should pre- 
sent fewer difficulties. It should be sus- 
pected in most cases early in its life 
history, because of the danger signal 
of hematuria. It should be seen and 


identified by cystoscopic examination. It 
should be accurately diagnosed by path- 


T 
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gical examination of specimens removed 
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cystoscopically. It should not be uselessly 
fulgurated. Frequently it can be cured 
by radium implanted cystoscopically with 
no possible operative mortality. 

With greater intelligence in diagnosis 
the large bladder cancer should be a thing 
of rare occurrence. When it occurs it 
should be frankly attacked operatively 
or for those of us who prefer radium, by 
that method. 

Let us hope some different form or 
application of external irradiation may 
in the future throw some light on the 
control of this difficult tumor. 

Just one more point and that relative 
to the position of total cystectomy and 
ureteral implantation as a rational pro- 
cedure in the control of bladder cancer. 

We believe that we can report statistics 
and cases backed up by pathological 
reports which if adequately studied are 
quite enough to relegate total cystectomy 
for the cure of this disease to the limbo 
of discarded antiquaria. 

Do not mistake me, the problems 
involved are far from their ultimate 
solving, but we can report progress. 


PROSTATIC CANCER 


Prostatic carcinoma presents no such 
encouraging picture. Those cases which 
come to us at the Memorial Hospital 
are for the most part advanced and 
extensive. In but from 2 to 5 per cent of 
them is the growth confined to the pros- 
tate. By means of the aspiration method 
of Martin as perfected by Ferguson, we 
are able to get a specimen from the 
prostate for pathological examination in 
at least 80 per cent of the cases; this Is a 
decided help in making an early diagnosis. 
We know that the cancer may arise in any 
of the many lobes of the prostate; that 
it may have multiple, simultaneous origin 
in different lobes. We have learned that 
because of the different planes of the 
prostate, proper irradiation of the gland 
is an intricate problem. That operation 
to remove the growth even in the hands 
of the most expert can be applied to only 
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very few selected cases. Yet with all these 
difficulties we have been able to control 
for five years between 10 and 15 per cent 
of all cases seen. The best method seems 
to be the suprapubic implantation of 
radon seeds, a very mild operative pro- 
cedure with a low mortality. In certain 


cases this irradiation has to be supple- 
mented by irradiation by means of needles 
inserted through the perineum. In certain 
cases x-ray therapy is a valuable adjunct. 


TERATOMA TESTIS 


The advent of irradiation treatment 
of testicular neoplasms has greatly altered 
the prognosis of this disease. Whereas in 
former times the diagnosis of teratoma 
testis with metastases meant a uniformly 
lethal termination, it is becoming increas- 
ingly evident that with adequate irradia- 
tion certain types of highly malignant 
testicular neoplasms may be completely 
controlled even though demonstrable retro- 
peritoneal metastases are present. It has 
been known for some time that various 
testicular tumors and their metastases 
react quite differently to irradiation. In 
certain instances the primary tumors and 
their metastases disappear precipitately 
and do not recur. In other cases the pri- 
mary tumors react with varying prompt- 
ness, usually do not recur, whereas the 
metastases react well, may completely 
disappear as far as palpation can detect, 
but recur after a varying interval. Still 
another group is quite radioresistant. 
Incidental observations from time to time 
have convinced us that a considerable 
degree of correlation exists between the 
pathologic histology, clinical course and 
radiosensitivity in this group of tumors. 

Up to the end of 1928, 150 cases of 
testicular neoplasms had been observed at 
the Memorial Hospital. 

Some fifteen years ago the first patients 
with testicular tumors were irradiated. 
It was a fortunate circumstance that the 
first few cases had tumors of the very 
radiosensitive, embryonal, anaplastic type, 
and the spectacular disappearance of the 
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metastatic masses was sufficiently dra- 
matic to force one to realize the importance 
of this revolutionary change in the treat- 
ment of testicular teratoma. From that 
time on these tumors have been con- 
sistently handled by irradiation. Certain 
general principles rapidly became obvious. 
Surgery assumed an importance consider- 
ably below that of irradiation and its 
apparent value has so dwindled that it is a 
matter of discussion at the present time 
whether any surgical procedure at al! 
should be carried out in these cases. 
Some tumors rapidly disappeared under 
irradiation, others were but slightly af- 
fected. Some metastases vanished only to 
reappear, indicating the necessity of increas- 
ing the irradiation in this group. In earlier 
years no method other than trial and error 
could be utilized. In time it became 
apparent that the reaction of the tumor 
mass to irradiation indicated to some 
degree the type of tumor. The anaplastic 
embryonal carcinomas diminished rapidly 
and often wholly disappeared, whereas 
tumors containing more differentiated 
structures tending toward the adult type 
frequently failed to react. The fact became 
gradually apparent that the highly malig- 

nant anaplastic carcinoma was actually 
less to be feared than its less malignant 
appearing associates. 

Much discussion has arisen relative to 
the propriety of removing the primary 
tumor after its irradiation. At the Memorial 
Hospital it is the custom to perform an 
orchidectomy for the following reasons: 
1. To determine the type of tumor and to 
gain thereby some information as to the 
probable prognosis and probable amount of 
irradiation necessary. 2. To obviate the 
necessity of subsequent over-irradiation of 
the opposite testis. 3. To prevent a local 
recurrence in a possible adult teratoma 
where the presumption is that resumption 
of activity of more anaplastic portions 
may occur. This last reason for orchidec- 
tomy is at present merely theoretical. 

One of the most important recent pieces 
of work has been that of Dr. Ferguson 0! 
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our Staff in the Aschheim-Zondek test in 
teratoma testis. The urine of these patients 
has consistently given a positive test and a 
quantitative test has been so perfected by 
Dr. Ferguson that not only can the pres- 
ence of teratoma be diagnosed but an 
accurate idea of the kind of tumor can be 
indicated. It is probable that metastases 
may be picked up by the test some weeks 
before they are clinically manifest. Of the 
most importance however is the index of 
the reaction of the tumor to irradiation. 
If the reaction remains negative the 
prognosis Is good. 


CARCINOMA OF THE PENIS 


It is due to the insistance of Dr. Ewing 
that we have come to appreciate the 
pathological anatomy of carcinoma of the 
penis and so modify our entire conception 
of the adequate treatment of this disease. 

A careful study of these cases has 
revealed the following facts: The carcinoma 
may be papillary in type, and may be 
entirely confined to the foreskin, or it 
may be entirely confined to the glans penis, 
or it may be a combination of these two. 
It may be of the infiltrating type, growing 
into the substance of the penis, penetrating 
Buck’s fascia, and so growing up along 
the corpora cavernosa. Involvement of 
the inguinal glands by the carcinoma is 
relatively rare (around 40 per cent). Infec- 
tion of the inguinal glands without cancer- 
ous involvement is quite common. When 
the inguinal glands are both cancerous and 
infected routine dissection has little or no 
chance of controlling the cancer. Therefore, 
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at present our therapy is as follows: The 
foreskin must be freed by a dorsal slit and 
the tumor examined. It may be entirely 
confined to the foreskin and may be re- 
moved by circumcision. In 3 consecutive 
cases, the carcinoma was entirely confined 
to the foreskin, and was eliminated by 
simple circumcision. All of these patients 
have been well five years. Two had no fur- 
ther therapy. The third had a recurrence 
which necessitated amputation of one inch 
of the penis. He has been well five years. 

When the carcinoma is papillary in 
type, or if infiltrating and if Buck’s fascia 
has been penetrated but a slight distance, 
then operation may be entirely eliminated, 
and the carcinoma controlled by radium, 
as a rule applied on the surface. 

If the infiltration is extensive then we 
amputate the penis 2 cm. proximal to the 
growth. The excised portion is dissected 
at the operating table to determine ac- 
curately if we are beyond the growth. No 
routine inguinal dissection is done. The 
infection of the inguinal glands is elimi- 
nated by its control at the source, the 
penis. The inguinal glands if cancerous are 
treated by open implantation of radon 
seeds at a later date. 

Of 66 patients treated by us 36 or 57.5 
per cent are alive and as far as can be 
determined free of disease. There has been 
no operative mortality in these 66 cases; 
18 had metastases; of these, 3 or 16 per 
cent are living; 2 with signs of the disease. 

This is in brief a fairly comprehensive 
view of eighteen years of progress in these 
genitourinary tumors. 





RUPTURE OF THE URINARY BLADDER 


Leon M. BoGart, M.D. 


FLINT, MICH. 


UPTURE of the bladder even with 
modern technique carries a_ high 
mortality. Campbell! reported 45 

cases from Bellevue Hospital with an 
average mortality of 64 per cent. Gross, 
in his early book on surgery, quotes 
Bartels who in 1882 analyzed 166 reported 
cases with a mortality of 149 and 17 
recoveries, an average mortality of about 
Q2 per cent. 

The incident is far more common in 
males than in females, due to the more 
protected position of the bladder in the 
female (Fig. 2), the organ being almost 
entirely intrapelvic and well protected by 
the uterus, and as the bladder is attached 
to the uterus, sudden trauma will cause it 
to move with the uterus. Children are 
not immune (see author’s case). 


ANATOMICAL CONSIDERATIONS 


At no point does the bladder come in 
contact with the pelvic bony structure. In 
the male the bladder is partially pelvic 
and partially extrapelvic (abdominal), dur- 
ing distention becoming more abdominal 
and frequently approaching the umbilicus 


(Fig. 1). The female bladder is almost 
wholly intrapelvic but during distention 
will fill the pelvis and then may encroach 
on the abdomen. In children the bladder 
is almost entirely abdominal. The bladder 
is suspended anteriorly by the urachus 
and held posteriorly by the prostate and 
rectum in the male and by the cervical 
implantation of the bladder and rectum 
in the female. The peritoneal attachment 
of the bladder come well down on the 
anterior wall of the bladder in the male 
to the prevesical space of Retzius (Fig. 1) 
while in the female the peritoneal attach- 
ment is almost entirely on the upper 


portion, and the anterior wall is almost 
entirely extraperitoneal (Fig. 2). 

Spicules of fractured bones of the pelvis 
are not found intraperitoneally and very 
rarely extraperitoneally. The prevesica! 
space of Retzius contains fatty tissue 
and is situated between the anterior 
surface of the bladder and the posterior 
surface of the symphysis pubis; the bladder 
portion is entirely devoid of peritoneal! 
covering (Figs. 1 and 2). 

Bladder injuries may be broadly classi- 
fied as intraperitoneal or extraperitoneal 
and traumatic or spontaneous. 


ETIOLOGY 


Trauma, external or internal, is by far 
the most important causative factor with 
automobile injuries probably leading the 
list. Berry? reports 36 cases of ruptured 
bladder and urethra from the Royal 
Victoria Hospital, Montreal, and gives the 
causes, in order of frequency, as straddle 
fall, auto accidents, instrumentation, child- 
birth. Wilhelm* reports 3 cases of perfora- 
tion of the bladder due to cystoscopic 
manipulation, 2 under nitrous oxide anes- 
thesia and one under local, with one 
death. Cook‘ reports the case of a man 
who fell 18 feet following a drinking 
debauch, who 850 hours later at a laparot- 
omy was found to have an extensive tear 
in the bladder and over a gallon of urine 
in the abdomen. The patient recovered. 
Celesia® reports 2 cases of rupture of the 
posterior wall, one from a fall and one 
from self medication, with fluid distention. 
Sisk, and Wear® report a case of spo: 
taneous rupture secondary to ureth 
stricture. 

Gasparjan’ reports 14 cases of injury 
to the bladder during herniotomy. D~. 
Tarnowsky’s® report of 50 cases fri 
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C.ok County and Ravenswood Hospitals 
gives automobile accidents the doubtful 
honor of etiological leadership in injuries 


Fic. 1. (1) Urinary bladder empty, note low attachment 
of peritoneum. (2) Prevesical space of Retzius, infil- 
tration of urine always occurs in rupture of bladder 
if rupture is lower than peritoneal implantation. 

3) Symphysis pubis; note that even when bladder 
is empty its dome is slightly above symphysis. 


4) Rectum. (5) Prostate surrounding posterior 

portion of peritoneal urethra (prostatic urethra). 
6) Corpus spongiosum. (7) Urethra; note compressor 
urethrae distal to bulbous portion of urethra. (8) Bulb 
of penis. (9g) Scrotal septum. (10) Omentum. 


to the bladder. 

Predisposing causes are full bladder, 
diseased bladder with chronic distention 
whether due to urethral stricture’ or 
neurogenic, and alcoholism, as in_ the 
author’s case and the case reported by 
Cook. Cabot states that an empty bladder 
is capable of rupture by a violent blow 
on the lower abdomen. As the bladder is 
fixed by the prostate and pelvic fascia 
in the extraperitoneal portion and to the 
abiominal wall by the peritoneum and 
ur'chus, the sudden stretching may cause 
a -upture at the prostatic portion. An 
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alcoholic debauch especially predisposes 
to urinary bladder rupture, due to the 
much greater output of urine with conse- 
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Fic. 2. (1) Urinary bladder; note cervical implantation 
and almost wholly pelvic position. (2) Peritoneal 
covering on superior portion; space under symphysis 
pubis entirely extraperitoneal. (x) Prevesical space 
(subpubic or space of Retzius). (3) Symphysis pubis; 
note excellent protection afforded female bladder by 
symphysis pubis and uterus. (4) Rectum, note peri- 
toneal reflection from rectum over uterus and 
superior portion of bladder. (5) Uterus. (6) Vagina. 
(7) Urethra. 


quent distention, insensibility due to the 
anesthetic action of the alcohol and finally 
great diminution of muscular coordination 
resulting in a failure of the abdominal 
muscles to protect the abdomen in general. 

Previous injury may weaken the bladder 
wall as is well illustrated by the see 
author’s Case ul. 

Associated injuries of the traumatic type 
are usually fractures of the pelvis. Camp- 
bell! reports 166 fractures of the pelvis: 
15 per cent sustained vesical rupture, 3 
had a rupture of the urethra, while 36 had a 
marked hematuria without rupture being 
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demonstrated. In 57 cases of fractured 
pelvis recorded by Dr. Ashhurst in 1909," 
10 had a rupture of the bladder, with 2 
recoveries. Routh’? reports a case in which 
injury to the bladder followed a blow on 
the abdomen, the bladder being empty at 
the time. 

Bolt'* reports a case where during a 
forceps delivery the bladder was torn off 
at the neck, with extreme retraction of 
the posterior wall; the diagnosis was not 
made for two days, and when finally 
operated upon by Hammon at St. Vin- 
cent’s Charity Hospital, Cleveland, the 
patient died. Brown and Swahlen" report 
a case of rupture of the bladder associated 
with rupture of the uterus during version, 
at term, with immediate hysterectomy 
and repair of the bladder. The patient 
recovered. 

Eastman” reports 3 cases of extra- 
peritoneal rupture of the bladder; in one 
case a large spicule of bone cut through 
the bladder below the peritoneal fold, the 
other two had no associated injuries. 

Loumeau"® of Bordeaux, France, reports 
3 cases of intraperitoneal rupture; one 
occurred while a lithotrity was being 
performed, with death due to failure of 
early recognition; one had vesical calculus 
and the third patient had an injury of thirty 
years previous, where the scar became 
adherent to the abdominal wall and gave 
way in ordinary exertion, with rupture of 
the bladder scar intra-abdominally. 

Bugbee” reports a case with seven 
pelvic bones fractured and rupture of the 
bladder in three places, one in the fundus, 
one in the anterior wall and one at vesical 
neck. Roxas and Rustia'® report a case of 
rupture of the urinary bladder, proved at 
autopsy, following daily massage of the 
lower abdomen of a woman at term, for 
chronic retention, and Zachariac" reports 
a rupture of the bladder in a woman during 
normal expression of urine following child- 
birth with resultant peritonitis. 

Familial atony of the bladder may be a 
predisposing cause. Gundrum” reports 9 
cases, 8 males and 1 female. Walker?! 
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reports 12 cases of atony of the bladder 
in which no previous injury, obstruction 
or cord lesion was present. No ruptures 
were reported in these cases. 

DiPalma and Stark*®? reports 33 cases 
from the literature and one of their own 
of spontaneous rupture of the pyosalpinx 
into the bladder. Mort?® reports a case of 
gangrenous appendix rupturing into the 
bladder with urinary fistula and recovery. 
Nicolaysen* reports a spontaneous rupture 
at micturition in a man treated for syphilis. 
Cystoscopy” occasionally has contributed 
to the files of ruptured bladder. 


URINE 


Urinary extravasation is the accepted 
term of the escape of urine from its 
anatomic location through an injury (me- 
chanical and inflammatory) of the mucosa 
of the urinary tract into the surrounding 
tissues and fascial planes or cavities. The 
tissues become infiltrated by forced perme- 
ation of the unyielding structures. Wofler® 
claims that sterile urine is not very Irritat- 
ing and the injury of the tissues is caused 
by pressure over a long period of time. 

Kidd, of England, quoted by J. L. 
Morgan,*! has demonstrated the presence 
of 2 per cent of urea in fluid isolated from 
the extravasated and infected area. 


SITE 


The most common site of intraperitoneal 
rupture of the bladder is the posterior 
superior portion, the point where muscular 
support is weakest.*? In the extraperitoneal 
rupture the most frequent site is at the 
neck. The tear is usually ragged and if the 
condition lasts, it is grayish. 


PATHOLOGY 


The pathology expresses itself usually 
as a clear picture of a ruptured viscus with 
extravasation of its contents in the most 


available space. In the intraperitoneal 
variety the abdomen becomes filled with 
urine which becomes infected from its 
own contents or other infected organs 
present in the abdomen, the chemical !rr'- 
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tation to the peritoneum causing an active 
peritonitis. In the extraperitoneal variety 
the space of Retzius (Fig. 1) becomes 
filled with blood and urine, appearing 
edematous and fluctuating. The urine if 
not released travels between the fascial 
planes and may involve the entire pelvic 
connective tissue, spreading to the scrotum 
and the inguinal region, or may invade the 
abdominal wall, travelling between the 
transversalis fascia and peritoneum. The 
extravasated urine may also travel between 
the layers of the superficial abdominal 
fascia (Camper’s fascia), going upwards 
and laterally, not being able to invade the 
areas enclosed by the semilunar lines. 


SYMPTOMS 


In the intra-abdominal rupture the 
injury may be slight, while in the extra- 
peritoneal type the injury is_ usually 
formidable and fractures of the pelvis are 
not uncommon.’ 

The symptoms of the intraperitoneal 


variety may be arbitrarily divided into 
those occurring during the first twenty- 
four hours and those occurring after the 
first twenty-four hours. The symptoms 
during the first twenty-four hours are: 

1. Shock; usual. 

2. Severe pain in injured viscus; usual. 

3. Urgent desire to void, non-produc- 
tive; usual. 

4. Passing of a few drops of urine or 
blood trickling through the urethra, when 
the history of injury to a full bladder is 
very Indicative. 

5. Peritoneal irritation, beginning ab- 
dominal distention. 

6. Catheterization of bloody urine or 
clear blood. 

7. Introduction of measured amounts of 
fluid into the bladder and failure to get an 
equal return. 

lhe symptoms following failure of recog- 
nition of rupture in the intraperitoneal 
variety are more pronounced. The acute 
bladder symptoms are over-shadowed by 
the peritoneal symptoms and depend a 
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great deal on whether the urine in the 
abdominal cavity is aseptic or infected: 

1. Abdominal distention pronounced. 

2. Abdominal pains and presence of 
peritonitis. 

3. Ileus. 

4. Presence of fluid in the abdomen, 
especially noted by rectal examination 
(bulging in the pouch of Douglas). 

5. Removal of a large amount of urine 
by catheterization, with a history of an 
injury to a distended bladder. 

6. Uremia, due to absorption from the 
peritoneal cavity. 

In extraperitoneal rupture of the blad- 
der the symptoms in the first twenty-four 
hours are: 

1. Shock; usual. 

2. Severe pain above the pubic arch. 

3. Urgent desire to void, non-produc- 
tive. 

4. Trickling of blood through the ure- 
thra. 

5. Catheterization of blood from the 
neck of the bladder, the catheter not being 
able to pass into the bladder. 

6. Bulging above the pubic arch, having 
a doughy feeling. 

7. The bulging increasing when fluid is 
being forced by catheter (author’s own 
observation). 

Failure of early diagnosis in extra- 
peritoneal rupture of the bladder is not 
as a rule fraught with such immediate 
danger as in the intraperitoneal; however, 
morbidity and mortality increase in direct 
proportion to the lapse of time between 
diagnosis and injury, due to delayed 
treatment. The late symptoms are: 

1. Shock, subsiding. 

2. Increased frequency of desire to void, 
non-productive. 

3. Pain above the pubis persisting, but 
not as sharp as the urine has found its way 
between tissues and fascial planes. 

4. Bulging above the pubis, 
prominent. 

5. Doughy infiltration of the deep peri- 
neum or abdominal wall, usually between 
the peritoneum and transversalis fascia. 


more 
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6. Infiltration of the superficial (Camp- 
er’s) abdominal fascia. Infiltration does 
not pass to the groin or to the thighs. 
7. Symptoms of infection or beginning 
necrosis. 
8. Uremia. 


DIAGNOSIS 


The symptoms outlined are those most 
common, yet not invariable. The whole 
picture with the history must form the 
basis of our recognition of the injury. 
Shock and pain may vary in intensity 
or be absent or clouded by stupor and 
intoxication. The urgency to void of itself 
is not conclusive yet with a history of an 
injury of a distended bladder, the inability 
to void is of prime importance. A case of 
interest is reported by Somers** in a man 
thirty-five years of age, a diabetic, who 
drank enormous amounts of water and had 
agchronically distended bladder. Following 
a liquor debauch he sustained a rupture of 
the bladder. 

The passing of a few drops of blood per 
urethra are of prime importance and if 
they persist after the administration of 
morphine and atropine to relieve spasm 
should certainly be regarded as _ highly 
indicative, especially if a history of injury 
is obtainable or predisposing causes are 
present. Peritoneal irritation with begin- 
ning distention in the presence of the 
previously discussed symptoms should 
cause one to weigh the possibility of an 
injury to the bladder. 

Catheterization of bloody urine or clear 
blood is a positive sign of a severe injury 
to the bladder, as well as the failure to get 
an equal amount of injected fluid from the 
bladder. Recovery of a measured amount of 
injected fluid in the bladder does not rule 
out a ruptured bladder entirely, for rarely 
the injected fluid is recovered, the catheter 
passing the rent and entering the abdomen, 
thus draining out the injected fluid. 

Gorden* reports a case in a man who 
sustained a severe blow in the lower 
abdomen. Ruptured bladder was suspected, 
he was catheterized twice, 14 and 16 oz. 
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of urine being obtained. Injected fluid was 
withdrawn in the amount injected, but 
due to persistence of symptoms the min 
was operated on. A large tear in the 
posterior wall of the bladder was found «s 
well as free urine in the abdomen. 

Distention of the abdomen following a 
history of trauma and the presence of free 
fluid in the abdomen with anuria is of 
prime diagnostic value, the absence of 
fluid in the abdomen prior to injury 
being duly considered. Ileus may mask 
other abdominal signs and become the 
predominating sign temporarily, even ob- 
scuring the anuria. 

The removal of an extreme amount of 
urine by catheter should arouse suspicion 
if the foregoing signs and symptoms were 
present. Edward Quick* reports a case in 
which a suspected ruptured bladder was 
seen 254 hours after injury. Upon cathe- 
terization previous to operation 5800 c.c. 
of blood-tinged urine were obtained. Ab- 
dominal distention lessened but symptoms 
persisted. At operation 2000 c.c. of urine 
were removed from the abdominal cavity. 
In the extraperitoneal type, pain over the 
pubis with initial shock, fractures of the 
pelvis and bulging over the pubic arch are 
very significant. Escape of blood through 
urethra or catheter is of extreme diagnostic 
value. A very valuable sign noted by the 
author is the increase in the suprapubic 
bulge upon forcing of liquids through the 
catheter. Late in the chain the infiltration 
of the perineum or scrotum or the ab- 
dominal wall planes is very evident, and 
is usually accompanied by infection and 
suppuration as well as uremic symptoms. 

The absence of a fracture of any of the 
pelvic bones does not rule out an injured 
bladder. Many of the older authors advised 
the injection of air in doubtful cases, but 
the method has been discarded, due to the 
occurrence of fatal embolism. 

Mathe* reports a case in which pre- 
liminary insufflation of the bladder with 
300 c.c. of air resulted in a sudden death, 
prior to making an incision. Autopsy 
revealed air bubbles in the iliac and mesen- 
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teric arteries. The lungs, the liver and the 
rizht ventricle were filled with a thick 
foam. Vaughn and Rudnick* have de- 
vised an air test, the technique of which is 
as follows: 100 c.c. of air are injected by 
catheter into the space of Retzius and 
fascial planes and upon x-ray will obscure 
the density of the normal pelvic bones. 
In intraperitoneal rupture a lateral view 
will show a transparent layer beneath the 
abdominal wall. Under fluoroscopy’ the 
escaping air bubble may be noted as it 
enters the abdominal cavity. 

Eisendrath and _ Rolnick** used the 
Vaughn-Rudnick technique in a ques- 
tionable case and established the diagnosis 
by this method. 

The differential diagnosis in the intraperi- 
toneal variety is usually between another 
abdominal catastrophe such as a ruptured 
spleen, bowel or gastric ulcer; in the extra- 
peritoneal variety usually the diagnosis 
rests between rupture of the neck of the 
bladder and the deep urethra. 


TREATMENT 


On suspicion or diagnosis of an intra- 
peritoneal rupture of the bladder, the 
patient should be prepared for an im- 
mediate laparotomy. Shock is to be com- 
bated by the usual means, morphine to be 
administered according to the condition 
of the individual and in small doses to the 
aged and feeble. Five per cent glucose in 
normal salt solution should be given 
intravenously. 

MacCormick*® in 1886 reported the first 
2 cases on record of successful operation 
for rupture of the bladder. He attributed 
his success to the suture which included 
only the serous and muscular coats, the 
mucosa not being sutured. The accepted 
mode of treatment in the intraperitoneal 
type is careful closure of the opening, with 
suture of the serous and muscular coats. 
If the mucosa is sutured, absorbable 
sutures only should be used to prevent a 
nucleus for further stone formation. 

An indwelling catheter should be intro- 

iced for from seven to ten days if well 
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tolerated; otherwise catheterization should 
be done at frequent intervals to prevent 
bladder distention. 

In repairing the opening it is advisable 
to cover it with omentum. The peritoneal 
cavity should be emptied by suction and 
if no active infection is present, it need not 
be drained. If drainage is used the drain 
should be placed at some distance from 
repaired opening to prevent the formation 
of a fistulous tract. If peritonitis is present 
the usual treatment of visceral rest with 
intravenous supply of liquids should be 
carried out. 

Bladder lavage if resorted to should be 
under low pressure, to prevent breaking of 
the repaired area. Small instillations of 
I per cent mercurochrome or 10 per cent 
argyrol may be of benefit in an infected 
bladder. The effects of uremia if present 
will be eliminated as soon as the repair 
has been accomplished and the natural 
vent reestablished. 

The treatment of the extraperitoneal 
variety has adherents for both conservative 
and radical procedures. Oliva*® reports 6 
cases of extraperitoneal wounds of the 
bladder treated by a retention catheter 
with one death. The usual procedure, 
however, is immediate operation, an inci- 
sion being made immediately over the 
symphysis extending in the midline for 
about 3 inches. If the incision is deepened, 
blood mixed with urine will present itself. 
Suction will clear the field. If a complete 
rupture is present the bladder opening will 
have been pulled posteriorly. Dissect the 
bladder somewhat free, loosening it extra- 
peritoneally. Guard against opening the 
peritoneal cavity. The peritoneal cavity 
can be clearly recognized. With a piece of 
gauze the peritoneum can be dissected 
upwards, the bladder then will be promi- 
nent. Pass a soft catheter through the 
urethra and the distant part of the catheter 
can be brought into clear view. If possible 
pass the catheter into the bladder opening 
(which is usually extremely difficult). If 
the catheter cannot be passed into the 
bladder then do a simple cystotomy, intro- 
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duce a light curved forceps through the 
cystotomy incision and pull the catheter 
into the bladder. With chromic catgut 
suture the posterior portions first. Use 
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usual manner. The catheter introduced 
through the urethra should be connected 
to a urinal and fixed so that it does not 
slip out. The cystotomy tube may be 
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Total exclusive of Bartel’s series: 428 cases. 
Total deaths exclusive of Bartel’s series: 180. 


Mortality for collected series exclusive of Bartel’s: 42+ per cent to be compared to Bartel’s 92 per cent mortality. 


interrupted sutures. After the posterior 
sutures put in lateral sutures and lastly 
bring in apposition the anterior surfaces. 
It is safe to put a tube into the cystotomy 
opening and connect it with a bottle. 
The bladder should be closed snugly about 
the tube. The prevesical space of Retzius 
should be drained, the wound closed in the 


removed in about a week and the wound 
allowed to granulate. The catheter may 
occasionally need to be washed out with 
boric acid solution and should be left in 
from ten to fifteen days longer and then 
removed. Voiding will soon become natura!. 
Sounding should be started in five to six 
weeks, at two to four week intervals or 





N, w Serres Vor. XXIII, No. 3 


more frequently if necessary. It is best to 
give the patient a light anesthetic for the 
first two or three times. The patient should 
be instructed to return every six months. 

In fractures of the pelvis complicated by 
ruptured bladder the usual treatment of 
immobilization of the pelvis in a canvas 
cradle or adhesive strapping should be 
attended to. Infection of the bone frag- 
ments due to urinary infiltration and 
infected urine are to be carefully guarded 
against by proper drainage and careful 
nursing. If infection is present conservative 
treatment, draining infected processes 
should be the immediate steps. The 
suprapubic opening will usually close 
promptly after natural voiding. 

The mortality depends a great deal on 
early diagnosis and immediate treatment. 
De Tarnowsky’s’ series showed that if 
operation was performed within twenty- 
four hours the mortality was 26 per cent, 
in delayed cases the mortality went to 
45 per cent. 

Negley’s®® series showed the mortality 
following operation within twenty-four 


hours 11 per cent with operation on the 
second day 43.7 per cent. These figures 


are a fair average in the absence of 


complications. 


REPORT OF CASES 


Case1. C.N., aman about forty years old, 
bachelor. Previous history was not obtainable 
except that he had gastric disturbances, for 
which he took large doses of soda. On the night 
previous to entering the hospital, the patient 
was seized with an abdominal pain from which 
soda did not relieve him. He took several drinks 
of wiskey and drank heavily in company with 
two other men. He became boisterous and after 
several attempts to put him to bed he was left 
on the floor. In the morning he was still 
stuporous and groaned. 

When examined his abdomen was rigid, pulse 
full and fast, face flushed. He was admitted to 
Hurley Hospital with a probable diagnosis of 
ruptured gastric ulcer. Permission to operate was 
not obtained until the following morning. 
Exploration of the abdomen showed a great deal 
0! slightly cloudy fluid with a subacute gastric 
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ulcer, no perforation; there was a large tear 
on the anterior surface of the bladder. The fluid 

was removed and the bladder repaired. The 
abdomen was closed with drainage. The 
patient took the anesthetic poorly and was in 
shock following the operation. He died two 
days later. No autopsy. 

Case u. Mrs. W., thirty-five years old, full 
time pregnancy, who went into labor the 
night previous. Two physicians attempted 
delivery with high forceps. When seen at 
Hurley Hospital the patient was under the 
influence of narcotics. 

Examination showed a very stout woman, 
with roomy pelvis; head of fetus was not 
engaged; profuse bleeding with tear running 
into the bladder and left broad ligament. 
Pulse 120, fair quality. Patient was in fair 
condition. 

After a hurried consultation with an obste- 
trician it was decided to do a cesarean section. 
The baby was delivered, weight 11 lbs. The 
bladder was freed from the uterus and repaired. 
The cervical tear was repaired. An indwelling 
cathether was introduced after abdominal 
closure. Hemorrhage was effectively controlled. 
The indwelling catheter was removed on the 
tenth day. Mother and child were discharged 
on the seventeenth Uday. The patient was 
afterwards delivered of another child normally. 

Case 1. Referred by Dr. D. C. Smith. 
St. Joseph’s Hospital. N. B., a man about 
thirty years old, had always been well, except 
for diseases of childhood. Had served in the 
World War in the motorcycle division, was 
wounded in action and crushed, for which he 
had been confined to a base hospital for several 
weeks. He was not operated on. He gradually 
improved and was discharged without any 
disability. About four years after his discharge 
he was lifting a battery at his occupation and 
experienced a severe pain in the lower part 
of his abdomen and felt faint. 

When examined at the hospital, he appeared 
to be in shock. The abdomen was rigid and a 
few drops of blood trickled through the urethra. 
Upon catheterization a small amount of 
urine mixed with blood was obtained. A 
diagnosis of possible rupture of the bladder was 
made. 

A low median incision was made. The peri- 
toneum on the bladder appeared dark and 
hemorrhagic and fluid was discernible under- 
neath it. The superficial incision was extended, 
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the peritoneal cavity was entered and a great 
deal of bloody urine was present. There was a 
thick scar running through the fundus of the 
bladder and a ragged rent through it, which 
was bleeding actively. The urine was sucked 
out, the ragged edges trimmed away with a 
great deal of the scar tissue and the wound 
approximated with chromic catgut. The ab- 
domen was closed with drainage of the peri- 
toneal cavity. An indwelling catheter was 
introduced per urethra and was kept in the 
bladder for fourteen days. The catheter was 
irrigated under low pressure daily. The patient 
made an uneventful recovery, except that 
there was profuse drainage from the abdomen 
for about five weeks. He has been well ever 
since (ten years). 

Case tv. Referred by Dr. R. Scott. J. R., 
a boy about eight years old, was brought to 
Hurley Hospital about 8:30 a.m. following 
an accident in which he was supposed to have 
been injured by a truck. 

When examined the boy was in shock, with 
severe pain above and over the pubis. The 
head, neck and chest, and upper abdomen 
findings were negative. The suprapubic region 
was somewhat elevated and evidently under 
tension. The lower abdomen was tense, the 
patient lying very still &nd groaning. He was 
able to state that he voided about 6:00 A.M., 
he now had a desire to void, but only a few 
drops of blood came away. Morphine grs. !x 
was administered. Catheterization failed and 
the catheter entered a false space; injection 
of sterile fluid by catheter increased the 
tension over the suprapubic space. Withdrawal 
with syringe and catheter from space injected 
showed a mixture of blood and fluid. Per- 
cussion over flanks gave tympanitic sound. 

A probable diagnosis of ruptured bladder, 
extraperitoneal type, was made and an x-ray 
was ordered with the following report: Exam- 


ination of pelvis. Stereoscopic films made of 


the pelvis and hips in the anteroposterior 
and lateral position. There is a complete 
fracture of both the superior and _ inferior 
rami of the pubic bone with an anterior 
displacement of the two rami and the symphy- 
sis. There does not appear to be any apposition 
of the fractured surfaces. The right acetabulum 
shows considerable widening of the epiphyses. 
The right wing of the ilium shows a linear 
fracture extending from the right sacroiliac 
joint upward to the crest. There is some widen- 
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ing of right ileosacral articulation. The lo: 
lumbar vertebrae and the remaining bo. 
shown in the film appear to be free from furt 
evidence of injury. 

The patient was operated on at 10:40 A. 
(two hours after admittance). 

Operative findings were as follows: The bl: 
der was distended with urine and was seve: 
from the prostatic urethra, except for very frav- 
mentary connections left posteriorly. Severe 
bleeding in the space of Retzius and urine were 
present. No blood or fluid in the peritonea! 
cavity. 

Operative Procedure: A small catheter was 
introduced per urethra into the ruptured 
site. The bladder was dissected and the 
peritoneal fold pushed upward. An attempt 
to guide the catheter into the bladder failed. 
The bladder was opened and curved forceps 
introduced through a cystotomy wound and the 
catheter drawn into the bladder opening. The 
urethra was applied to the bladder and sutured 
with fine chromic gut over the catheter. A 
rubber tube was introduced into the cystotomy 
wound, a drain into the space of Retzius. The 
satheter end in the bladder was pulled out 
of the bladder, serving as a partial drain 
from the bladder. Several fenestrations were 
made in the part of the catheter lying in the 
bladder. The catheter ends were connected 
to bottles. The patient was suspended in a 
canvas cradle. Drainage from the cystotomy 
wound was good for the first few hours; drain- 
age from the urethral end of the catheter 
began on the seventh day. On the tenth day 
the part of the catheter led out through 
bladder opening was cut off and the catheter 
pulled on slightly. The cystotomy tube was 
removed on the tenth day and the wound 
closed readily. The catheter was washed out 
daily and removed at the end of four weeks, 
when the patient voided normally. At the 
end of six weeks, rubber sounds were passe«| 
and thereafter every two weeks. At the end 
of three months the patient was discharge: 
from the hospital, prior to which Dr. Hiscock, 
urologist, passed some sounds. The patient 
is apparently well and has no urinary distur 
ances; the pelvic fractures healed well. 

Case v. Referred by Dr. Chandler. Hur'c; 
Hospital. Mrs. M. J., about forty-three yea:: 
of age, a widow, had a supravaginal hyster« 
tomy elsewhere two years ago. She had n: 
been well following operation having had 
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--eat deal of distress in the left lower abdomen. 
About a month prior to the last entrance to 
‘ie hospital, patient became acutely ill, her 

t abdominal symptoms became exaggerated. 

ie vomited, was restless, temperature 101— 

3°F., pulse 92-118. Urination became very 
(;equent and foul in odor. 

Physical examination disclosed an emaciated 
»oman. Chest, neck and heart findings nega- 
ve. Abdomen distended and a mass in the 
lower abdomen, tender and movable. Vaginal 
examination disclosed a soft mass to left, 
tender and a desire to void elicited upon 
pressure of that mass. The mass was indirect 
and apparently adherent to the cervical 
stump. A diagnosis of uterine fibroid in stump 
was made. The patient was treated expectantly 
for about a month, but symptoms did not 
subside. 

Operation disclosed the large bowel adherent 
to a suprapubic scar, the cecum bent upon 
itself and a bulb-like mass lying to the left 
of the midline. The descending colon was 
adherent to the hysterectomy stump and 
entered the bladder through a fistulous tract. 
There were many rope-like adhesions. An 
infected ovarian cyst was present on the left 
side. The old scar was resected, adhesions 
separated and divided. The fistulous tract 
leading into the bladder was resected, the 
bowel repaired and the fistulous opening into 
the bladder inverted. The cyst was removed, 
the abdomen closed in layers, with Penrose 
drain. The bladder was drained by an indwell- 
ing catheter. On the fourth night following 
operation the patient got out of bed; it is not 
known how long she was out. A day later she 
developed a fecal fistula and urinary extrava- 
sation to her labia and abdominal wall. The 
labia and abdominal wall were incised with 
multiple incisions, lateral to the recti muscles; 
the suprapubic region was also drained, a great 
deal of infected urine was liberated. The 
catheter into the bladder was re-introduced. 
The patient improved for a while, then devel- 
oped peritonitis and died three and one-half 
weeks following the last operation. 

Case vi. Referred by Dr. Sorkin. Hurley 
l'ospital. Mr. K. sustained a severe and 
extensive cut about his perineum and perirectal 
fossa, extending into the groins and subcu- 
taneously into the left inguinal region. The 

juries were repaired by Dr. Sorkin, requiring 
great deal of suturing. Voiding was appar- 
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ently normal. Following the repair there was 
extensive sloughing. 

When seen about two weeks following injury, 
the patient appeared feverish and complained 
of pain in the left lower abdominal wall and 
inguinal region. There was a marked elevation 
in the prepubic region with swelling extending 
to the left inguinal region. The region appeared 
tense. The right side appeared normal. There 
was an extensive sloughing in the injured 
area. A diagnosis of urinary infiltration of the 
left abdominal wall was made, due to an injury 
at the bladder neck. 

Under gas anesthesia an incision was made 
into the left inguinal region, curving toward 
the midline. Urine was encountered under 
the deep fascia and the tissue was deeply 
infiltrated. Drainage was instituted. Following 
drainage the temperature subsided; the urine 
drained about ten days and the incision healed. 
The sloughed area healed. Patient is well. 


SUMMARY AND CONCLUSION 


Rupture of the bladder is much more fre- 
quent than is usually thought. Mechanical 
transportation with crushing injuries has 
greatly augmented the number. Instru- 
mentation and operative manipulations are 
of definite etiological incidence. The symp- 
toms and signs are fairly characteristic 
though not pathognomonic. Absence of 
pelvic bony injury does not rule out 
ruptured bladder. Mortality and morbidity 
though greatly decreased from the reported 
series of the later nineteenth century are 
still high and are in direct proportion 
to the time elapsing between injury and 
operative treatment. When in doubt in- 
stead of resorting to many time-consuming 
diagnostic acids, do an exploratory oper- 
ation, after shock has been combated. If 
injury is found, proper drainage with 
control of hemorrhage will save a great 
percentage of the cases. 
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ESULTS in prostatic surgery in the 
past decade has shown tremendous 
improvements. This has been due 

to the factors of experience, more thorough 
study of cases, closer cooperation between 
the internist and the urologist, diminution 
of shock and many other factors too 
numerous to mention at this time. 

The method of removal is of least 
concern if the operation is performed by 
those who are masters of the situation. 
Mortality has been reduced to a minimum 
and in exceptional cases is usually found 
to oecur in individuals who are poor risks. 

The care of the prostatic who is a poor 
risk has always been a problem. Any 
individual with residual urine or com- 
plete retention from an obstructing pros- 
tate, whose general physical condition 
is poor, due to disturbances of the cardiac, 
respiratory, circulatory or renal systems Is 
the type who will not stand the shock of 
a major operation. 

In the past two years with the adoption 
of the operation of prostatic resection, 
prostatic surgery has been somewhat 
revolutionized, more so in some clinics 
than in others. The removal of obstructing 
portions of the prostate through the 
urethra with a resectoscope Is an operation 
which indeed requires one who is skillful 
and gentle in the passage of instruments 
into the bladder. In addition to this, 
proper orientation while working is essen- 
tial as well as sound judgment. 

With the improvements in the operation 
and the establishment of a better tech- 
nique, better results are now obtained 
than in the beginning. Better judgment 
in the selection of cases and more ex- 


perience has aided us considerably in 
obtaining better results. We have per- 
formed in the past year 36 resections on 
33 patients. Of these 33 cases, our judg- 
ment was poor in 4, in that a prostatic 
resection should not have been performed. 
In 2 of these 4, the operation was not 
indicated, but for the desire to do some- 
thing for individuals with complete reten- 
tion resection was attempted. In the other 
2 a prostatectomy was indicated rather 
than a resection on account of the size, but 
again, desirous of experimenting with 
markedly enlarged adenomas, we per- 
formed resection in the first 2 patients 
mentioned, one died, not as a result of 
the operation but as a result of metastasis 
from a carcinoma of the prostate which 
was not obstructing. In the other case, 
there was no improvement after operation 
because the bladder was neurogenic. In 
the other 2 cases, one patient finally came 
to prostatectomy because of a poor result 
from the resection, while the other died 
from a blood stream infection following the 
prostatic resection. 

Our 33 cases were divided as follows: 
Nine as good risks, 7 as fair and 17 as 
poor risks. We had a mortality in 3 cases, 
or 9.4 per cent. These 3 cases were our 
first, third and eighth cases. In the g cases 
classified as good risks and the 7 classified 
as fair risks there was one death which 
followed a blood stream infection. These 
16 patients were placed in these groups 
because after a careful study of their 
cardiac, respiratory, circulatory and rena! 
systems, we felt that they could hav: 
undergone a prostatectomy and probabl\ 
would have stood the shock of an open oper- 


* Read before the Maryland Academy of Physicians and Surgeons March 22, 1933. 
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ation without any difficulty. They were 
resected instead for the following reasons: 

1. Three of the 16 patients had been 
»rostatectomized on a previous occasion 
and we thought it best not to prostatec- 
tomize them again. 

2. Two of the patients had very small 
median bars but had an associated con- 
tracture of the vesical orifice which we 
felt could be handled best by resection. 

3. One insisted upon a resection even 
though the prostate was very large. His 
result was poor. He refused the second 
resection and later was prostatectomized. 

4. Five patients had fairly large prostatic 
adenomas and we were desirous of attempt- 
ing resections on some large prostates. 

5. Six had small median and very little 
lateral lobe enlargement in which we felt 
we ordinarily would have done a punch 
operation. 

Seventeen of the cases were placed in 
the category of poor surgical risks because 
we felt that they could not have undergone 
a major surgical operation, the reasons 
for which will be given later. Rather than 
permit them to lead a catheter life or 
carry a suprapubic tube, resection was de- 
cided upon in spite of their poor condition. 

An analysis of the 17 poor surgical 
risks and why they were placed in this 
group follows: 

1. Ages varied from fifty-four to 
eighty-eight. 

2. All patients had marked urinary 
disturbances of some kind varying from 
three weeks’ duration to several years. 

3. In 4, the urine was uninfected while 
in 13 It was infected. 

4. Eight of the 17 patients had com- 
plete retention. 

5. Four of these 8 patients had an 
incontinence of retention. 

6. Residual urine in only 2 cases was 
under 100 c.c. (45 and 60 c.c. respectively). 
The other 15 had between 120 and 1000 
c.c. residual urine. 

7. Degree of hypertrophy. 

(a) Five patients had first degree 
hypertrophy. 
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(b) Five patients had second degree 


hypertrophy. 

(c) Five patients had third degree 
hypertrophy. 

(d) Two patients had no _ hyper- 
trophy. 


8. Two of these 17 patients had carci- 
noma of the prostate, only one of which 
was diagnosed before operation. 

g. One patient had tuberculosis of the 
prostate causing the obstruction. 

10. Cystoscopic pictures were as follows: 

(a) Five had large middle and mod- 
erate size lateral lobes. 

(b) Eight had moderate size middle 
and large lateral lobes. 

(c) Two had median bars and small 
lateral lobes. 

(d) Two demonstrated no bulging 
of any kind excepting a bar 
posteriorly. 

11. Preoperative genitourinary compli- 
cations, 7 cases. 

(a) One case, renal calculi. 

(b) One case, marked bilateral pye- 
lonephritis. 

(c) One case, vesical calculi. 

(d) One case, vesical and ureteral 
calculi. 

(e) One case, vesical diverticulum 
and one kidney removed. 

(f) Two cases, urethral strictures. 

12. Preoperative complications other 
than genitourinary. 

(a) Cardiac complications: 

(1) One patient had marked 
cardiac hypertrophy. 

(2) Two patients had marked 
myocarditis. 

(3) One patient had had attacks 
of angina pectoris. 

(b) Respiratory complications: 

(1) Three patients had marked 
emphysema. 

(2) Two patients had severe 
chronic bronchitis. 

(3) One patient had non-tu- 
berculous pulmonary infec- 
tion. 
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(4) Five patients had pulmo- 
nary tuberculosis, 2 of which 
were active. 
(5) One patient had a pulmo- 
nary infarct. 
(c) Renal complications: 
(1) Three patients had chronic 
diffuse nephritis. 
(d) Vascular complications: 
(1) One patient had thrombo- 
angiitis obliterans. 
(e) General complications: 
(1) Two patients had inguinal 
hernia. 
(2) One patient had diabetes 
mellitus. 
(3) One patient had carcinoma 
of the lumbar spine. 
(f) Uremic complications: 
(1) Three patients had chronic 
uremia. 
13. Functional studies: 
(a) The blood chemistry in all these 
17 cases was higher than normal 
on admission and the phthaleins 


The 


were lower than normal. 
lowest blood urea on admission 
was 35 mg. per cent. In most 
cases on admission the blood 
ureas were above 50 mg. per 
cent. Three patients had ureas 


above 100 mg. per cent on 
admission while 2 ranged at all 
times between 125 and 366 mg. 
per cent. 
Phenolsulphonephthalein — stud- 
ies were carried out on all these 
17 cases and all of them at all 
times were below normal, in 
some instances not running any 
higher than 10 per cent in two 
hours following an intravenous 
injection. One patient had no 
phthalein output in two hours. 
14. Blood pressure studies. 

Peculiarly enough, a study of the 

blood pressure in all of these 

cases revealed lower than normal 


pressures. 
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PREOPERATIVE CARE 


1. Vasectomy. In view of the fact th 
all these patients were in poor conditi: 
for one reason or another, every effort \ 
made to prevent postoperative complic: - 
tions. Before catheters were inserted fi; 
drainage, bilateral vasectomies were pe:- 
formed to prevent postoperative epididy - 
mitis. This was not done in the earl, 
cases. 

Nine of these patients were vasectomized 
and 8 were not. 

2. Drainage. If the patient was to be 
vasectomized a retention catheter was not 
inserted until this was done, otherwise 
the catheter was introduced on admission. 
Drainage with a catheter was instituted 
in all cases and the bladder decompressed 
slowly regardless of the amount of residual 
urine. 

The number of days that drainage of 
the bladder was instituted preoperative! 
varied, depending on the improvement 
of the function of the kidneys as well as 
the improvement of the cardiac and 
respiratory systems, both of which were 
treated constantly. The preoperative drain- 
age ranged from eight to seventy-five 
days with an average of thirty days. 


OPERATIVE CARE 


After the condition of the patient was 
considered as good as one could possibl\ 
hope for, a prostatic resection was per- 
formed. Eleven operations were performed 
under caudal anesthesia and 6 under spina! 
anesthesia. We find that after the anes- 
thetic has been given, it is very important 
to have an assistant converse with the 
patient during the operation, as frequent! 
he becomes very apprehensive, especial! 
in the poor risk cases. The operation shou! 
be performed as quickly as possible. 

In the early cases, the operative time wa; 
between sixty and ninety minutes. In the 
last 25 cases the time has been reduced con - 
siderably, so that an operation today 
done in between thirty to forty-fr 
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nunutes, depending upon the amount of 
t ssue to be removed and the amount of 
bleeding encountered. 

A systematic method of cutting is 
carried out; we always remove as much 
posteriorly as is possible before cutting 
Fe — This is done for several reasons: 

That we feel grooving the tissue 
p aie is most important and should 
it be necessary to stop the operation on 
account of the condition of the patient 
or the wearing off of the anesthetic that 
the most important section has_ been 
removed. 

2. That should the operator become 
tired while operating the machine, as he 
may, he can readily be replaced by one of 
his assistants who can easily orient himself 
providing there has not been any hap- 
hazard resecting. 

All bleeding points are stopped as soon 
as possible and every effort is made to 
send the patient back to bed with clear 
drainage. 

Soft rubber catheters are introduced 
with as much ease as possible, otherwise 
bleeding will start. Catheters must be 
placed well beyond the internal vesical 
orifice, otherwise after the anesthesia 
wears off one will find that the catheter 
will have to be replaced or pushed fur- 
ther into the bladder, a very unpleasant 
procedure. 

Tissue Removed. In these 17 cases we 

were principally concerned with having a 
live patient after the operation, so that 
every effort was made to operate as 
quickly as possible and remove at the 
same time sufficient tissue to give the 
desired results. The amount of tissue 
removed varied between 1 and 414 gm., 
the average being about 2 gm. 


POSTOPERATIVE COURSE 


In these 17 cases, particular care was 
iken for their comfort. Every effort was 
1ade so that they did not suffer. All 
the systems of the body were carefully 
‘vatched, particularly the renal and respira- 
‘ory systems. 


Cardiac stimulants were 
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given when necessary. Particular stress 
was paid to the intake of large quantities 
of fluid. Nourishing foods were given early 
and encouraged. The drainage was watched 
for bleeding. A purgative was always given 
on the second day. Enemas were not given 
unless absolutely necessary as we felt 
that all attempts should be made to avoid 
the complication of embolic phenomena. 
These patients were instructed not to 
strain any if possible for the same reason. 

Postoperative Complications. As all these 
patients were poor risks principally be- 
cause they had numerous preoperative 
complications we naturally expected many 
postoperative complications. 

Seven of the 17 patients suffered post- 
operative complications, 6 of which were 
bilateral pyelonephritis. One patient de- 
veloped a bronchopneumonia. One of the 
patients who developed pyelonephritis also 
developed a pulmonary infarct of the left 
lung, and a pleuritis of the right side. In 
another case where pyelonephritis had 
developed, there was also a blood stream 
infection by the colon bacillus. In still 
another case where pyelonephritis had 
developed, a right epididymitis had also 
developed. No vasectomy was done in this 
case. 

Postoperative Cystoscopy. Nine of these 
17 patients were cystoscoped postopera- 
tively and in 7 of the g there appeared to 
be no bulging, presenting a very satis- 
factory picture. The other 2 demonstrated 
some remaining tissue which it was found 
necessary to remove at a_ subsequent 
resection. Eight of the patients were not 
cystoscoped following the operation. 

Postoperative Residual Urine. In 5 of 
these 17 cases there was some residual urine 
after the operation, ranging from 20 c.c. 
to 150 c.c. In 10 cases there was no residual 
urine and in 2 it was not determined. 


HOSPITAL DAYS 


Considering the fact that all these cases 
were poor risks the hospital days were 
many more than in the good surgical 
risk cases. Most of the time spent in the 
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hospital was in preparing the patient for 
the operation. The hospital days varied 
from twenty-one to 121 days with an 
average of fifty-two days. The preoperative 
hospital days varied from five to seventy- 
five days, with an average of thirty days, 
while the postoperative days varied from 
ten to forty days with an average of 14.5 
days. 


RESULTS 


Data of the results in these 17 cases 
follow: 

Two patients died shortly following the 
operation, a mortality of 11.8 per cent, one 
from a bronchopneumonia and the other 
from metastasis to the dorsal spine from 
a carcinoma of the prostate. 

One died three months after the opera- 
tion, from angina pectoris, having obtained 
an excellent result from the operation. 

One died six months after the operation 
from metastasis of a carcinoma of the 
prostate. 

The patient who developed epididymitis 
was not vasectomized. 

Two prostates, as mentioned before, 
should not have been resected because 
they were not the obstructive type. 

Two patients of this group had two 
resections. 

Two patients had carcinoma of the 
prostate. 

One patient had tuberculosis of the 
prostate. 

Three patients had suprapubic fistulas 
from operations on the bladder for their 
urinary condition. 

Thirteen of these 17 patients are living, 
some as long as twelve months since 
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operation. 

One patient who should not have had a 
prostatic resection is unimproved. 

Five of the remaining 12 patients have 
some residual urine but claim they are 
very comfortable. 

The other 7 patients suffer no dis- 
comfort relative to their urinary dis- 
turbances even though they have other 
conditions. 

In other words there are 12 of the 17 
poor risk cases, or 70 per cent, in which 
following a prostatic resection the patients 
are perfectly comfortable. None of these 
17 patients could possibly have stood a 
major surgical operation and if 70 per 
cent of them are alive and well, it is 
probably 70 per cent more than would 
otherwise be living. 


CONCLUSIONS 


1. Prostatic resection in the hands of 
the experienced is a logical surgical pro- 
cedure for selected cases, principally small 
lobes and vesical contracture. 

2. Good surgical risks with very large 
prostatic adenomas should be prostatec- 
tomized. 

3. Poor surgical risks, regardless of the 
size of the prostate, are best amenable to 
prostatic resection. 

4. The operative procedure of prostatic 
resection can be performed on poor surgical 
risks with greater safety than the open 
operation. 

5. Poor surgical risks with prostatic 
obstructions should have prostatic resec- 
tions rather than resort to a catheter or 
suprapubic tube life. 


sE/5* 














tion to determine the relative merits 

of the many drugs proposed for the 
treatment of urinary tract infections. On 
the contrary our chief concern was to dis- 
cover the relative effectiveness of urinary 
antiseptics in relation to fluid intake. In 
order to ascertain the value of commonly 
used urinary antiseptics in relation to fluid 
intake certain laboratory and clinical tests 
were made. Briefly, these consisted of two 
sets of experiments: 

First, the administration of a standard 
dose of urinary antiseptic to laboratory 
animals (a) on limited fluids and later (b) 
on forced fluids with simultaneous bacterio- 
logical studies to determine the inhibitory 
influence and efficiency of the excreted 
drug. 

Second, the administration of urinary 
antiseptics to a group of voluntarily 
cooperative patients (a) on restricted fluids 
and later (b) on high fluid intake with 
simultaneous bacteriological tests to de- 
termine the power of the excreted anti- 
septic to inhibit bacterial growth in the 
urine under the two circumstances. 

The experiments on animals (only female 
rabbits were used) necessitated develop- 
ment of a technique for catheterization in 
order to minimize contamination and to 
permit the obtaining of urine at definite 
time periods following administration of 
the drug. 

The technique of catheterizing rabbits 
was not difficult. The animal was first 
immobilized, then the os of the vagina was 
washed with soap and water and a sterile 
catheter introduced along the anterior 
wall of the vagina for a distance of 3 cm. at 


[' was not the purpose of this investiga- 


URINARY ANTISEPTICS IN RELATION TO FLUID INTAKE* 


Norman F. MILiter, M.D. AND Cuin CHIN CuHu, M.D. 


ANN ARBOR, MICH. 


which point the urethra opens into the 
vagina. No difficulty was experienced in 
passing the catheter once the technique 
was mastered. 

After considerable experiment, and prac- 
tice, the first part of this study was 
commenced. Briefly, this part involved: 

a. Daily administration of drug by 
means of stomach tube. 

b. Limitation of fluids to 150 c.c. daily 
for one week. 

c. Catheterization. 

d. Inoculation of separate specimens of 
sterile urine with 

(1) Staphylococcus aureus. 
(2) Bacillus colli. 

e. Incubate. 

Samples were taken for plating at 
the end of one hour and again at 
the end of twenty-four hours of 
incubation. 

f. Plate and incubate twenty-four hours. 

g. Photograph. 

Limitation of fluids was easily accom- 
plished by placing only 150 c.c. of water 
in the animal’s water bottle per day. 

At the end of the week, three hours 
after administration of the drug, the 
animal was catheterized and 1 c.c. of the 
rabbit’s urine placed in each of two test 
tubes. One 3 mm. loopful of a twenty-four 
hour standard broth culture of Staphylo- 
coccus aureus was added to tube No. 1 
and one loopful of a twenty-four hour 
standard broth culture of Bacillus coli 
and added to tube No. 2. Each specimen 
thus inoculated was incubated at 37°c. for 
twenty-four hours. At the end of one hour 
and again at the end of twenty-four hours 
0.1 c.c. of each specimen was plated on 


* From the Department of Obstetrics and Gynecology, University of Michigan, Ann Arbor. 
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agar media* and incubated for twenty-four 
hours and the plate then photographed. 
These photographs were mounted opposite 
those similarly prepared after a week of 
high daily (500 c.c.) fluid intake. The 
results are shown in Figures 1-8. 

The rabbits were placed on restricted 
fluids first in order to avoid the criticism 
that the benefit shown might be due to 
prolonged administration or storing of the 
drug. 

Forcing fluids to the amount of 500 c.c. 
daily was accomplished by stomach ca- 
theter and subcutaneous injection. 

An interesting observation was made in 
that two of the rabbits receiving mercuro- 
chrome and abundant fluids developed a 
B. coli infection of the urinary tract. On 
completion of the experiment the adminis- 
tration of the mercurochrome was con- 
tinued. The infection persisted, however, 
and acriflavine 0.2 gm. was given in place 
of the mercurochrome and fluid intake 
limited to 150 c.c. daily. Also a 1:1000 
acriflavine bladder irrigation was given. 


In five days the infection had completely 
disappeared. Whether this was simply a 
case of spontaneous cure so common in 


laboratory animals or whether the acri- 
flavine was responsible is debatable. The 
development of the colon bacillus infection 
during the administration of the mercuro- 
chrome and abundant fluid, however, is 
interesting if not significant. 

In all instances controls were run in order 
to make certain that the urine obtained 
from the animals was not already infected. 

Following completion of this part of the 
study, three patients without urinary tract 
infection were consulted and the problem 
explained to them. All expressed an inter- 
est in the study and a willingness to coop- 
erate to the extent of taking one of the 
common urinary antiseptics. Much the 


* Agar Media. 
Beef infusion 
Peptone. . 
Sod. Chloride. . 5 gm. 

Agar.. ’ peu 15 gm. 
Adjust to Py 7 7.6. ‘Sterilize twenty minutes at 
15 Ib. 


1000 mils. 
10 gm. 
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-Antiseptics Mac, | 
same type of experiment was carried o 
with this group of patients. Controls we 
first run to insure the absence of organism). 
in the urine. Then every day for a week 
each patient was given, by mouth, the 
therapeutic dose of one of the three drug: 
used in this study,* during which time the 
fluid intake was limited to 1500 c.c. a day. 
At the end of one week, and three hours 
after the administration of the last dose of 
the drug, the patient was catheterized and 
1 c.c. of urine placed in each of two test 
tubes. To tube No. 1 was added one 3 mm. 
loopful of twenty-four hour standard 
broth culture of Staphylococcus aureus. 
To tube No. 2 was added one 3 mm. loopful! 
of twenty-four hour standard broth culture 
of Bacillus coli. The tubes were incubated 
at 37°c. for twenty-four hours. At the end 
of one hour and again at the end of twenty- 
four hours, 0.1 c.c. of each specimen was 
plated on agar media and incubated for 
twenty-four hours. The plates were photo- 
graphed at the end of the incubation period 
and mounted beside those made a week 
later after continual administration of the 
drug and after an increase of daily fluids 
to 5000 c.c. The results are shown in 
Figures 9-14. 

The P,, of the urine was obtained in every 
instance. In rabbit’s urine, normally alka- 
line, the average P, was 8.5 except in the 
animal receiving urotropin. In this rabbit 
ammonium chloride gr. 20 daily was 
administered in an attempt to acidify the 
urine. 


COMMENTS 


Although this report is based on a com- 
bination in vivo and in vitro study, the data 
obtained from the test tube should appl) 
to the lower urinary tract. After all, the 
most significant part of this experiment 
was carried on in vivo as follows: the admin- 
istration of a drug and its passage from tlic 
alimentary tract, into the blood stream anc 
thence into the urinary tract. The bladder, 
then, may be likened to the test tub 
There is reason to believe that in lowe) 


* The drugs used are indicated on each plate. 





THE GERMICIDAL ACTION OF URINE 
FROM ARABBIT RECEIVING .45 GRAM 
OF sscsaet chs Nadal es eth BY talaga DAILY: 





SUBCULTURE AFTER ONE HOUR 


LOW FLUID INTAKE (CI50CC.) HIGH FLUID INTAKE (C500 CC.) 





SUBCULTURE AFTER 24 HOURS (B. COLI) 


LOW FLUID INTAKE CIS5SOCC.) HIGH FLUID INTAKE (500 CC.) 
HEAVY GROWTH 


Feo. 1. 





THE GERMICIDAL ACTION OF URINE 
FROM ARABBIT RECEIVING .45 GRAM 
OF HEXYLRESORCINAL BY MOUTH DAILY: 





SUBCULTURE AFTER ONE HOUR (STAPH. AUREUS) 


LOW FLUID INTAKE (150CC) HIGH FLUID INTAKE(500CC) 





SUBCULTURE AFTER 24 HOURS(STAPH. AUREUS) 


HIGH FLUID INTAKE (500CC) 


LOW FLUID INTAKE (I50CC) 
HEAVY GROWTH 


Fic. 2. 
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THE GERMICIDAL ACTION OF URINE 
FROM ARABBIT RECEIVING 0.1 GRAM 
OF ACRIFLAVINE BY MOUTH DAILY. 





SUBCULTURE AFTER ONE HOUR CB. COLI ) 


LOW FLUID INTAKE (150CC) HIGH FLUID INTAKE (500CC) 





SUBCULTURE AFTER 24 HOURS (8B. COLI ) 


LOW FLUID INTAKE (I50CC) HIGH FLUID INTAKE (500CC) 
NO GROWTH HEAVY GROWTH 
Fic. 3. 
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THE GERMICIDAL ACTION OF URINE 
FROM ARABBIT, RECEIVING 0.1 GRAM 
OF ACRIFLAVINE BY MOUTH DAILY. 





SUBCULTURE AFTER ONE HOUR (STAPH. AUREUS) 


LOW FLUID INTAKE (I50CC) HIGH FLUID INTAKE (500CC) 





SUBCULTURE AFTER 24 HOURS (STAPH. AUREUS) 


LOW FLUID INTAKE (I50CC) HIGH FLUID INTAKE (S00CC) 
NO GROWTH HEAVY GROWTH 


Fic. 4. 
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THE GERMICIDAL ACTION OF URINE 
FROM ARABBIT RECEIVING 300 MGM. 


MERCUROCHROME 220 BY MOUTH DAILY « 


SUBCULTURE AFTER ONE HOUR (B.COLI) 





LOW FLUID INTAKE (I50CC) HIGH FLUID INTAKE (500CC ) 





SUBCULTURE AFTER 24 HOURS (B. COL!) 


LOW FLUID INTAKE (i50CC) HIGH FLUID INTAKE (500CC) 
HEAVY GROWTH 


Fic. 5. 
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THE GERMICIDAL ACTION OF URINE 


FROM A RABBIT | RECEIVING 300 MGMOF 
MERCUROCHROME-220 BY MOUTH DAILY 





SUBCULTURE AFTER ONE HOUR (STAPH. AUREUS) 


LOW FLUID INTAKE (150CC.) HIGH FLUID INTAKE (500CC.) ~ 





SUBCULTURE AFTER 24 HOURS (STAPH. AUREUS) 


LOW FLUID INTAKE (150 CC.) HIGH FLUID INTAKE (500 CC.) 
HEAVY GROWTH shia nies 
Fic. 6. 
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THE GERMICIDAL ACTION OF URINE 


FROM ARABBIT RECEIVING I5 GRAINS 
OF UROTROPIN BY MOUTH DAILY: 





SUBCULTURE AFTER ONE HOUR (B. COL!) 


Ph.6 ~~ “ 
LOW FLUID INTAKE (150CC) HIGH FLUID INTAKE (500 CC) 


SUBCULTURE AFTER 24 HOURS (B. COL!) 





LOW FLUID INTAKE (150CCG) HIGH FLUID INTAKE (500CG) 
NO GROWTH 
Fic. 7. 
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THE GERMICIDAL ACTION OF URINE 
FROM ARABBIT RECEIVING I5 GRAINS 
OF UROTROPIN BY MOUTH DAILY: 





SUBCULTURE AFTER ONE HOUR (STAPH. AUREUS) 
_ — ces a — 


LOW FLUID INTAKE (1I50CC.) HIGH FLUID INTAKE(500CC.) 


' SUBCULTURE AFTER 24 HOURS (STAPH.AUREUS) 





LOW FLUID INTAKE (I50CC.) HIGH FLUID INTAKE (500 CC.) 
NO GROWTH 
Fic. 8. 
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THE GERMICIDAL ACTION OF URINE 
FROM A PATIENT RECEIVING 0O.1GM. B.i.d. 
OF ACRIFLAVINE BY MOUTH DAILY 





- SUBCULTURE AFTER ONE HOUR (STAPH. AUREUS) 


LOW FLUID INTAKE (1500 CC.) HIGH FLUID INTAKE (5000 CC.) 





SUBCULTURE AFTER 24 HOURS (STAPH. AUREUS ) 


LOW FLUID INTAKE (1500 CC.) HIGH FLUID INTAKE (5000CC.) 
NO GROWTH HEAVY GROWTH 


Fic. Oe 
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THE GERMICIDAL ACTION OF URINE 
FROM A PATIENT RECEIVING 0.1 GM. B.i. d. 
OF ACRIFLAVINE BY MOUTH DAILY 





SUBCULTURE AFTER ONE HOUR (B. COLI!) 


LOW FLUID INTAKE (1500 CC.) HIGH FLUID INTAKE (5000 CC.) 





SUBCULTURE AFTER 24 HOURS (B. COLI) 


LOW FLUID INTAKE (1500 Cc.) HIGH FLUID INTAKE( 5000 CC.) 
; NO GROWTH HEAVY GROWTH 


Fic. 10. 
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THE GERMICIDAL ACTION OF URINE 
FROM A PATIENT RECEIVING 5 GRS. 4 id. 
OF UROTROPIN BY MOUTH DAILY 





SUBCULTURE AFTER ONE HOUR’ (STAPH. AUREUS ) 


LOW FLUID INTAKE (1500 CC.) HIGH FLUID INTAKE (5000 CC.) 





SUBCULTURE AFTER 24 HOURS (STAPH. AUREUS) 


LOW FLUID INTAKE (1500 CC.) HIGH FLUID INTAKE (59900 CC.) 
NO GROWTH 


Fic. 11. 
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THE GERMICIDAL ACTION OF URINE 
FROM A PATIENT RECEIVING SGRS. 4 i. d. 


OF UROTROPIN BY MOUTH DAILY 





SUBCULTURE AFTER ONE HOUR (B. COLI.) 


LOW FLUID INTAKE (1I500CC.) HIGH FLUID INTAKE (S5000CC.) 





SUBCULTURE AFTER 24 HOURS (B. COLI) 


LOW FLUID INTAKE (1500 CC.) HIGH FLUID INTAKE (5000 CC.) 
NO GROWTH HEAVY GROWTH 


Fic. 12. 
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THE GERMICIDAL ACTION OF URINE 
FROM A PATIENT RECEIVING 0.45 GM. t.i.d. 
OF HEXYLRESORCINAL BY MOUTH DAILY 





SUBCULTURE AFTER ONE HOUR (STAPH. AUREUS) 


LOW FLUID INTAKE (1500 CC.) HIGH FLUID INTAKE (5000CC.) 





SUBCULTURE AFTER 24 HOURS (STAPH. AUREUS) 


LOW FLUID INTAKE (i500 CC.) HIGH FLUID INTAKE (5000 CC.) 
HEAVY GROWTH 
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THE GERMICIDAL ACTION OF URINE 
FROM A PATIENT RECEIVING O45GM. t.i.d. 
OF HEXYLRESORCINAL BY MOUTH DAILY 





SUBCULTURE AFTER ONE HOUR (8B. COLI ) 


LOW FLUID INTAKE (1500CC.) HIGH FLUID INTAKE(5000 Cc) 





SUBCULTURE AFTER 24 HOURS (B. COLI ) 


LOW FLUID INTAKE (1500CC. ) HIGH FLUID INTAKE (5000 CC.) 
HEAVY GROWTH 
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urinary tract infections, notably “cystitis” 
and conditions associated with residual 
urine, the limitation of fluid and the 
administration of a urinary antiseptic is a 
desirable procedure. While it would appear 
that limitation of fluids plus the adminis- 
tration of antiseptics is logical and advan- 
tageous in lower urinary tract infections, 
it does not follow that this is necessarily the 
proper procedure for kidney infections. 
However, if any antiseptic is of value in 
cases of kidney, ureteral, or urethral involve- 
ment then the value of that antiseptic is 
enhanced by its concentration through 
the limitation of fluids. 

In applying the data obtained from this 
study it would be well to consider the 
patient’s greatest immediate needs. We are 
not prepared to state the lowest amount of 
fluid that may be administered to a patient 
with safety. Patients with urinary tract 
infection and high fever are probably better 
treated with a high fluid intake until a 
time when the febrile reaction has abated. 

As the inhibition of bacterial growth 
noted in rabbits and patients receiving 
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urotropin was considerable, the question 
arose: Was this inhibition due to the acidity 
produced by the ammonium chloride given 
simultaneously, or was it a result of the 
drug itself? This was partially answered 
by administering ammonium chloride alone 
in the same amount without noticeable 
inhibitory effect on the organisms present. 
The urotropin is apparently the important 
factor in this particular combination. 


CONCLUSIONS 


A study of urinary antiseptics in relation 
to fluid intake has been made. This study 
shows that the restriction of fluids during 
the time of administering antiseptic drugs 
definitely enhances the inhibitory effects 
of that drug on bacterial growth in the 
urine. 


The writers wish to express their deep appre- 
ciation for the liberal assistance given by 
Dr. Reubel L. Kahn, Director of the Clinical 
Laboratories, University Hospital, and _ his 
Assistants, particularly Mr. Chester Stapleton. 
Their generous help made this study possible. 
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ANORECTAL FISTULAE* 


FREDERICK C. SMITH, M.D., M.SC. (MED.) 


PHILADELPHIA, PA. 


HE term “‘fistula’”’ ts defined as a 

“deep, sinuous ulcer, often leading 

to an internal organ,” or, more 
accurately, as “an abnormal connection 
between two hollow viscera or between a 
hollow viscus and the external surface 
of the body.” A sinus, on the other hand, is 
defined as ‘“‘a recess, cavity, or hollow 
space.” In other words, a fistula always is 
an abnormal condition while a sinus may 
be either normal or abnormal. About the 
rectum, “fistula” is the term used to 
describe a tract which has developed as 
the result of suppuration. Some of these 
tracts are actually sinuses according to 
the definition but, through established 
usage, “‘fistula’’ has become the correct 
term to be used for a tract which has a 
blind end as well as for those tracts which 
connect the rectum with the skin or with 
another organ. 

It is conceivable that the suppurative 
process which eventuates in an anorectal 
fistula might develop anywhere within 
the neighborhood of the rectum. Thus, one 
might picture a superficial abscess begin- 
ning somewhere in the superficial tissues 
of the buttocks and the infection spreading 
until the pus had ruptured into the rectum. 
In actual practice, however, this would 
be a rare procedure. It is a wise dictum 
that nearly all of the anorectal purulent 
infections begin within the rectum and 
spread to the perirectal tissues, rather 
than the reverse. 

The important anatomic structures in 
the production of fistulae are the crypts 
of Morgagni. These structures are tiny 
pockets about the junction of the anus 
and rectum with their openings directed 
upward. Because of their structure, they 
are the constant receptacles for bits of 


food and harsh waste material brought 
down by the stool and for multitudinous 
varieties of bacteria, many of them capable 
of setting up an inflammatory process. 
The harsh fragments of the stool cause 
traumatic injury to the crypts and an 
inflammation of the crypts and of the 
surrounding perirectal tissue results. If 
the infecting organism is a_pus-forming 
one, an abscess develops and the pus 
accumulates and distends one of the rectal 
spaces the particular one depending upon 
the location of the primarily infected 
crypt and upon the direction in which the 
pus can easiest find its way. Eventually 
the intra-abscess pressure becomes so 
great that the pus is forced to seek an 
outlet and follows the path of least resist- 
ance until it ruptures into a pelvic organ 
or through the skin of the buttocks. At 
once the patient has a fistula. Perhaps, 
instead of the foregoing course the pus 
has invaded a superficial rectal space and 
has caused excruciating pain to the patient. 
In that case he may not wait for the 
spontaneous rupture of the abscess but 
may demand relief and his physician will 
incise the abscess cavity and allow the pus 
to be evacuated. Here, again, the patient 
is left with a fistula which is being con- 
stantly fed with new infection from the 
original point of entry into the tissues of 
the bacteria. 

A careful thought about the genesis of 
fistulae should convince anyone that the 
criminal agent in their production is a 
pus-forming germ and this usually is th 
staphylococcus. Fairly generally the 
bercle bacillus has been held guilty 
it has been thought that the presence 
a rectal fistula was a fairly good indicat« 
that the patient had tuberculosis. One 


* Read before the Proctologic Society of the Graduate Hospital of the University of Pennsylvania. 
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need not investigate very deeply into the 
subject before it is manifest that this belief 
is not founded on fact in spite of the trend 
of opinion to the contrary. In the first 
place, the tubercle bacillus usually cannot 
be found in the pus of the acute abscess or 
of the fistula which results from it, either 
by smear or by culture. Again, too many 
individuals without any clinical evidence 
of tuberculosis develop rectal abscesses 
and fistulae to make the belief plausible 
that tuberculosis necessarily must be the 
forerunner of fistula. On the other hand, 
many tuberculous patients do develop 
purulent, rectal infections but, even here, 
it is not common to find the tubercle 
bacillus present in the rectal discharges. 
To sum up, it seems apparent that a person 
with tuberculosis is somewhat more sus- 
ceptible to a rectal infection, probably 
due to his lowered resistance, but that 
anyone who has not been infected by the 
Koch bacillus may develop a rectal abscess 
or fistula. Of course, a cold abscess and a 
resultant fistula is not an impossibility but 
the condition is far from common. 

The “why” of a rectal infection belongs 
within the realm of immunity, about which 
too little is known. The crypts of Morgagni 
constantly are subjected to traumatism 
and infecting organisms throughout the 
life of every individual. In spite of this 
most persons go through their lives without 
any serious trouble developing in the 
rectum and in those who do develop the 
infection, it is usually only an episode and 
during the rest of their years the rectum 
and anus do not succumb to the inroads of 
the bacteria. It is baffling to try to ac- 
count for the usual adequacy of the bodily 
defenses and their occasional lapses and 
this problem is met in every phase of 
medicine. The German scientist who did 
not believe that the cholera organism was 
the cause of the disease swallowed vast 
quantities of the virulent germs to prove 
his point and remained healthy while some 
other individual imbibed a few in his 
polluted drinking water and in a short 
time was dead. Patients frequently ask 
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what prophylactic measures they can take 
to prevent future rectal infections and it is 
impossible to give them advice that is 
based on more than the merest guesswork. 
Even measures designed to build up the 
general health are not “sure fire’’ for even 
apparently healthy persons may develop a 
rectal abscess. 

While the great majority of rectal fistulae 
begin in a crypt of Morgagni, some of 
them have their origin in an anal fissure. 
The fissure or ulcer is an infection, usually 
in the posterior segment of the anus, by a 
non-pus-forming organism. Occasionally a 
purulent infection is superimposed upon 
the chronic one and an abscess develops 
within the perirectal tissues. As a rule it is 
small and the resultant fistula is rather 
superficial, sometimes just beneath the 
skin. Again, the pus in one of the rectal 
spaces may rupture into the vagina, the 
uterus, the urethra, the prostate or the 
bladder, giving the names of the connected 
organs to the pathologic tracts, i.e., recto- 
vaginal fistula, rectovesical fistula, etc. 
These latter types of fistula present, of 
course, the biggest problems in effecting a 
cure of the individual but a discussion of 
their pathology and treatment does not 
come strictly within the scope of this 
paper. A rather rare fistula is one between 
the rectum and a pilonidal sinus. 

Rectal fistulae are classified as complete 
and incomplete and, from the point of 
their origin, as anal, anorectal and rectal. 
Incomplete fistulae are always internal, 
l.e., without an external opening, though 
older textbooks also described an external, 
incomplete fistula. This latter type of 
fistula was supposed to have no connection 
with the rectum. Many ingenious theories 
were advanced to account for the possi- 
bility of this condition, one being that the 
infection was fed to the tract through the 
lymphatics. The truth is that this fistula 
is a complete one but that it has not been 
possible to find the internal opening. 

Rules have been promulgated from time 
to time for the finding of the internal 
opening from the location of the external 





476 American Journal of Surgery 
one. However, it can be appreciated that 
local and temporary conditions can in- 
fluence the direction in which the pus will 
spread from its original point of entry into 
the tissues and that, therefore, the external 
opening does not need to be in any constant 
relationship as to its position with the 
internal one. One sometimes may see an 
external opening on one side of the anus 
and the internal opening somewhere on 
the other side of the anus or rectum, the 
so-called horseshoe fistula. Again, there 
may be multiple external openings which, 
in severe cases, may dot both buttocks 
and thighs all the way to the popliteal 
space and may number more than a 
hundred. 

It is well at this point to consider the 
external sphincter muscle, for its structure 
and location have an important bearing on 
the treatment and the results of the treat- 
ment of anorectal fistulae. This sphincter 
is a flat band of muscle fibers encircling 
the anus. Posteriorly, some of the fibers 
divide and proceed to their insertion in the 
coccyx. Anteriorly, the fibers which do 
not encircle the anus decussate and are 
inserted into the perineal body in the male 
while, in the female, they continue around 
the vagina to form the sphincter vaginae. 
The anal sphincter is a muscle which is 
partly under the control of the will and its 
function is to keep the anal canal closed 
and prevent the involuntary escape of 
feces and flatus, which it does by being in 
a constant state of tonic contraction. 
Operations for the cure of fistulae which 
run beneath the sphincter must, neces- 
sarily, impair its integrity and thereby its 
function. How much this loss of function 
will affect the well-being of the individual 
will be seen in the discussion of treatment 
of fistulae. 

The history of a patient with a long- 
standing fistula is apt to be fairly typical. 
Sometime i in the past, varying from a few 
weeks to some years, he has had an acute 
abscess somewhere about the rectum, 
probably with the accompanying symp- 
toms of pain, redness, swelling and eleva- 
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tion of temperature. This abscess was 
lanced by his physician or it “broke” 
spontaneously and relief from symptoms 
was immediate. Perhaps he was even put 
into a hospital and a formal operation was 
performed, the surgeon curetting the 
abscess cavity and then packing it with 
gauze. It may be he then thought himself 
to have been or was told that he was 
cured. However, a small opening persisted 
on the buttocks from which there was a 
fairly constant oozing of a purulent or 
serous discharge. Then one day the dis- 
charge ceased and within a few hours the 
patient was suffering from all of the 
symptoms of an acute abscess again. 
Again this was lanced or spontaneous 
rupture took place and the cycle began 
once more. If the patient is lucky, the 
process will be confined to its original 
area but if the external opening is plugged 
too firmly, the pus will seek a new outlet 
and multiple openings will result until the 
entire buttocks and perirectal tissues are 
involved in the infection. 

On examination, the external opening 
of the fistula is readily found when it is 
present and, perhaps, a probe can be 
gently worked through the fistulous tract 
until it emerges through the internal open- 
ing in the rectum. Usually, however, the 
tract is tortuous and it is impossible to 
work the probe through the tract in an 
unanesthetized patient. Sometimes, as al- 
ready has been indicated, a probe cannot 
be worked through the tract even when 
the patient is under a general anesthetic 
and the internal opening cannot be 
found. At times, in these latter cases, 
the probable internal opening can be dis- 
covered by palpating with the finger 
within the rectum and when operating 2 
hook can be inserted into this opening and 
connected with the probe which has been 
inserted through the external opening. 


TREATMENT OF ANORECTAL FISTULA! 


The success of the treatment of ano- 
rectal fistulae depends upon two factors, 
first, division through and elimination of 
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the internal opening, and, second, the 
securing of free drainage of the infected 
tissue. Various types of anesthesia are used 
and the one to be selected depends upon 
the preference of the individual operator. 
These various types are general, spinal, 
trans-sacral, caudal and local. The latter 
does not seem to constitute the best 
possible technique because to stick needles 
into already infected tissue might be the 
means of disseminating the _ infection. 
Caudal anesthesia has an element of un- 
certainty. Sometimes the anesthetic will 
“take hold” along one set of nerves and 
not another so that anesthesia may not be 
complete. Trans-sacral anesthesia is uni- 
formly complete but the operator may have 
to wait twenty to thirty minutes for it to 
become so. Spinal anesthesia carries a 
slight extra hazard for an operation that 
ordinarily is without danger to the patient. 
The author customarily uses general anes- 
thesia, the anesthetic being gas-oxygen, 
sometimes with the addition of ether vapor. 

Preoperative care of the patient is 
quite simple. He is directed to have a 
bowel movement on the day before the 
operation. This may be a natural one or 
one induced by enema. No enemas are to 
be given on the day of operation because 
too often the patient will not expel all of 
the fluid and the operative field will be 
soiled while the patient is on the operating 
table. It is quite important from the 
standpoint of the patient’s comfort that 
the area to be operated upon be not shaved. 
Where shaving is done, the patient will 
be very uncomfortable from itching when 
the short hairs begin to grow out. In very 
hairy individuals, the excess hair may be 
cut away with scissors. 

The first step in the operation is to 
locate the internal opening of the fistula. 
This is done by working a probe through 
from the external opening when there is 
one present, with one finger within the 
rectum. Instead of a probe, a very handy 
instrument is one that has the principle 
of the grooved director. It begins in a 
bead-like probe and then spreads out 
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gradually in triangular fashion. When this 
instrument has been worked through the 
fistulous tract, the latter will be on a 
tension, facilitating the next step in the 
operation which is the division through 
the fistula and all tissue superficial to it, 
leaving an open groove between the buttock 
and the internal opening of the fistula. 
The final step is to trim away the edges of 
the groove so that the resultant wound 
is v-shaped and which thereby allows any 
remaining infected tissue to have free 
drainage. The wound is not packed but is 
allowed to fill in with granulation tissue, 
the operator watching it carefully while 
it heals so that no infected sinuses may 
develop or so that there can be no bridging 
over of infected tissue by new-forming 
granulations. Sutures are avoided, if possi- 
ble, as they are not likely to hold in the 
presence of the infection and because they 

are likely to be a focus of infection in 
themselves. Division of the fistulous tract 
is best accomplished with the cautery 
knife to control the bleeding from cut 
vessels. Most* of the bleeding that does 
occur during the operation can be con- 
trolled by touching the bleeding points 
with the actual cautery. Sometimes, how- 
ever, it may be necessary to apply liga- 
tures to the cut vessels. 

Two steps in the operation and after 
care of the patient are worthy of stress. 
First, the fistulous tract is to be divided 
through from the external to the inter- 
nal openings. This often means dividing 
through the external sphincter muscle and, 
sometimes, also, through the internal 
sphincter or the levator ani muscles. The 
integrity of the musculature cannot be 
considered in effecting a cure of the 
individual. Secondly, the open wound 
resulting from the operation is never 
packed but is kept as clean as possible 
a is watched very carefully by the 
operator until healing is complete. 

It is obvious that if the external sphincter 
muscle has been divided, there will follow 
an impairment of its function which is to 
keep the anus closed. If no packing is 
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used, the cut ends of the divided muscle 
will be permitted to unite by the formation 
of scar tissue and the sphincter then can 
regain a great deal of its usefulness. If this 
union is prevented by a continual packing 
of the wound, a groove from the rectum 
to the buttocks, permanent in character, 
will result and the patient will not be able 
to retain flatus nor liquid feces. This, of 
course, would not constitute an actual loss 
of control which is the condition in which 
unconscious defecation takes place. Even 
with his impaired muscle, the patient 
would have the normal “call to stool”’ 
and there would not be any leakage from 
the anus so long as the feces were in a 
solid or semisolid state. True loss of control 
does not follow impairment of the ano- 
rectal musculature or even its total oblitera- 
tion but is a symptom of disease of the 
spinal cord. 

The same principle of the operative 
treatment of the complete fistula, just 
described, is applied to the treatment of a 
blind, internal fistula. Generally, it is 
good treatment to transform the blind 
fistula into a complete one by forcing a 
probe through to the external surface as 
near to the anal orifice as possible. Division 
and excision is then carried out just as it 
was for the complete fistula. Unless this 
is done, drainage of the tissues is not 
likely to be complete and the patient may 
not be cured. 

Fistulae which invade the perineum give 
rise to a complication that is annoying to 
the operator from the anatomic standpoint. 
It will be remembered that the anterior 
fibers of the external sphincter muscle cross 
each other to be inserted into the perineal 
body in the male and to continue around 
the vagina as the sphincter vaginae in the 
female. When it is necessary to cut across 
these fibers, the support of the perineum is 
lost and this is especially true in the case 
of the female. To obviate this distressing 
sequel to the operation, sometimes it is 
better not to divide through the muscie 
immediately but to pass a seton through 
the fistulous tract. This is left in situ and 
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kept tightened until it gradually has cw 
completely through the tissues superficia! 
to the fistulous tract. While this is being 
accomplished, scar tissue is filling in the 
severed tissue behind the seton and when 
the division is complete, the integrity of 
the muscle has not been disturbed nor ~ S 
the perineal support been interfered with. 

Excision of anorectal fistulae with im- 
mediate closure of the resulting wound has 
been attempted by some operators but the 
operation rarely is successful. Drainage 
of the infected perirectal tissues is so 
essential that success will not follow any 
operative technique that does not provide 
for it. Also the infection may have spread 
into so many sulci that an operator never 
can be sure that he has removed all in- 
fected tissue, were he to attempt it. Some 
operators attempt to outline all of the 
ramifications of a fistula by injecting some 
dye, such as methylene blue solution, into 
the external opening of the fistula. The 
author does not like this technique be- 
cause it dyes both infected and non-in- 
fected tissue so that one cannot distinguish 
between them and because the dye leaks 
into the rectum and presently has the en- 
tire operative field colored. 

The length of time for complete healing 
to take place after the operation depends 
upon the extent of the operation and the 
patient’s recuperative powers, the latter 
being a non-predictable factor. Small 
wounds may be healed completely in 
from three to four weeks; larger ones ma) 
take as long as four or five months to hea! 
completely. If complete healing does not 
take place, it probably is because the 
internal opening of the fistula has not been 
discovered at the time of the operation and, 
in that case, the operation must be repeated. 

Good treatment demands that every 
anorectal fistula be treated by the on'y 
method that gives any assurance of cure of 
the individual, its complete surgical 
moval. It is just as important that this 
surgery be done early. The moment that : 
person develops a rectal abscess, a poten- 
tial fistula is present and it is not enoush 
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‘hat the abscess be incised and drained; 
it should be treated just as though a 
(istula had been present for a long period 
of time. To carry infected tissue and pus 
about in the perirectal tissues is not only a 
dangerous procedure from the standpoint 
of focal infection but, where the condition 
is long neglected, it will lead inevitably to 
an inflammatory stricture of the rectum 
and chronic invalidism. 


CONCLUSIONS 


1. Anorectal fistulae are inflammatory 
openings from the anus or rectum, either 
blind or connecting the anus or rectum with 
some other pelvic organ or with the skin of 
the buttocks. 

2. Their point of origin is within the 
rectum or anus, the commonest site being 
in a crypt of Morgagni. 

3. Pathologically, they are subacute 
or chronic abscesses, originating from an 
acute pararectal abscess which has rup- 
tured or has been incised. 

4. The infecting organism usually is 


the staphylococcus. The tubercle bacillus 
rarely is a direct etiologic factor. 
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5. There ts no fixed relationship as to 
location between the external and the 
internal openings of a fistula. 

6. The success of an operation depends 
upon locating and obliterating the internal 
opening of a fistula and upon giving free 
drainage to the infected tissue by its 
partial excision. 

7. Suturing of the tissues after oper- 
ation is not performed. The wound is 
allowed to remain open and to fill in from 
its base with granulation tissue. 

8. The wound is never packed. 

g. True incontinence does not follow 
division of the sphincters in the course of 
an operation, for true incontinence is the 
result of spinal cord disease. If no packing 
is used after operating, the ends of the cut 
muscle will be joined by scar tissue and 
not even leakage of liquid feces and flatus 
will result, as a rule. 

10. Operations for fistula-in-ano should 
be performed early both because of the 
dangers from focal infection and because 
the spreading of the infection in the 
perirectal tissues will lead to an inflam- 
matory stricture of the rectum. 
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SURGICAL SIGNIFICANCE OF 


SPONTANEOUS HEMATOMA OF THE 
RECTUS ABDOMINIS MUSCLE 


Ray B. McCarty, M.D. 


RIVERSIDE, CALIF. 


ASES of spontaneous hematoma of 
the rectus abdominis muscle, or as 
it has been aptly called abdominal 

apoplexy, usually result from a rupture or 
tear in the muscle with its vascular 
branches, or occasionally from a rupture 
of the deep epigastric artery or vein with 
or without a tear in the muscle. It is a 
condition that warrants attention because 
a majority of the cases have been diagnosed 
and operated upon for an acute intra- 
abdominal lesion, such as acute appendi- 
citis or twisted ovarian cyst although gall 
bladder disease, mesenteric thrombosis, 
intestinal obstruction, incarcerated hernia, 
ovarian tumor, fibromyoma of the uterus 


and ectopic gestation have been diagnosed 


in some cases. Also Stoeckel® has cited 
a case of a pregnant woman near term in 
whom the development of a spontaneous 
rupture led to the diagnosis of a twin 
pregnancy. If it is recognized that the 
mass is in the abdominal wall such intra- 
mural conditions as fibroma, sarcoma, 
desmoid tumor, incarcerated hernia, tuber- 
culosis, actinomycosis, gumma of the 
abdominal wall, or rarely carcinoma occur- 
ring in an old operative scar following the 
removal of a malignant tumor, must be 
excluded from the diagnosis. This is 
easily done in the vast majority of cases 
on the basis of the history. 

An explanation of the location of these 
ruptures with the formation of a hematoma 
is that the weakest point in the rectus 
abdominis muscle appears to be half way 
between the umbilicus and the symphysis 
pubis, consequently most ruptures occur 
here. And as the posterior sheath of the 
rectus is missing in the lower third of the 
muscle, t.e. below the semilunar line of 


Douglas, extravasated blood is very apt 
to give the signs of peritoneal irritation, 
and if the bleeding is of sufficient quantity 
a pronounced inward bulging of the peri- 
toneum occurs. A few cases, however, 
have developed above the umbilicus with 
signs of peritoneal irritation giving rise to a 
diagnosis of gall-bladder disease. In a 
review of the recorded cases the right 
rectus is more frequently involved than 
the left. 

Instances of spontaneous hematoma of 
the rectus abdominis muscle are not very 
numerous, and one seldom finds reference 
to the subject in our textbooks of surgery. 
However, Maydl* in a noteworthy con- 
tribution in 1882 gives an account of the 
condition as it was described by Hip- 
pocrates and Galen, and in his review of 
the literature from 1809 to 1880 he 
collected 14 cases of spontaneous rupture 
of the rectus abdominis muscle. Since that 
time articles have occasionally appeared in 
the literature but more particularly in the 
last twelve years due to the increasing 
appreciation of the surgical significance 
of the spontaneous hematomas. 

Hilgenreiner® has given us a very satis- 
factory classification of rupture of the 
rectus abdominis muscle. In the first group 
he places those due to trauma either by (1) 
direct or (2) indirect force and occurring 
largely in men of healthy musculature. 
Cases of the indirect type have been 
reported principally by surgeons of the 
Continent as occurring chiefly in gymnasts, 
newly recruited soldiers and cavalrymen 
as the result of extreme muscular effort 
such as: jumping, swinging into the saddle, 
falling suddenly, and lifting or carrying 
heavy objects. Wohlgemuth” collected 127 
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cases of rupture of the rectus abdominis 
from the literature, 107 of which fall into 
this group of indirect trauma, and some 
similar cases have been reported by other 
authors. The second group as classified by 
Hilgenreiner is the spontaneous type occur- 
ring in those cases in which the muscles 
are weakened and atrophic and in which 
the muscular effort required to produce 
the condition is much less than that 
required in the traumatic group. As he 
states, this may occur (1) in some serious 
infections; (2) in pregnancy, labor or in 
the puerperium; and (3) in elderly women. 

The condition has been reported as 
occurring in the course of such serious 
infections as miliary tuberculosis, tetanus, 
typhus, typhoid, influenza, etc. In such 
cases there is obviously a local lesion of 
the muscle preceding the occurrence of 
the hematoma. Cole? in describing the 
autopsy findings of cases in the British 
influenza epidemic of 1918 states that the 
rectus abdominis muscle often looked 
cooked and readily flaked three hours 
after death, and that very frequently 
hemorrhage was found within the sheath 
often with a clean-cut spontaneous rupture 
of the muscle. Behan! has reported a case 
in which considerable degeneration of the 
muscle was found but he does not venture 
an explanation of its cause. 

The cases of spontaneous rupture or 
tear of the rectus abdominis muscle with 
hemorrhage which occur in women during 
pregnancy, parturition or the puerperium 
assume surgical importance because most 
of these cases have been diagnosed as 
twisted ovarian cyst. The fact that almost 
all of the cases have occurred in multiparae 
is Important because it suggests a weak- 
ened and atrophic condition of the muscle. 

The condition occurring in elderly women 
is of added surgical significance because 
of the many intra-abdominal conditions 
it may simulate and the difficulty of 
differential diagnosis. Of importance is 
the fact that most of these women have 
been through one or more pregnancies. 
It is interesting to note that this condi- 
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tion appears to be very rare in elderly 
men. 

The contributing factor, which is usually 
present in these three groups of spontaneous 
hematoma, and which is very important 
from a diagnostic standpoint but often 
overlooked because of its apparent in- 
significance, is a coughing spell, sneezing, 
lifting, straining or rarely an unexpected 
step downward. Halperin® has even re- 
ported a case of a woman seventy-one 
years of age, in good general health 
except for occasional gall-bladder attacks, 
in whom the condition arose while she was 
turning in bed. In a few instances no 
cause whatsoever (muscular effort) can be 
found. 

At the onset of the condition the patient 
usually experiences a sudden severe pain 
in the abdomen to the right or left of the 
midline and usually below the umbilicus 
although it occasionally occurs above. 
The pain may remain severe accompanied 
by collapse although it usually abates 
somewhat after a time and may entirely 
disappear if the patient is quiet only to 
recur on exertion. Culbertson* has re- 
ported a case in which the onset of pain 
occurred while the patient was driving 
from a golf tee and there was no further 
pain until five days later when she again 
played golf. The temperature may be 
normal although it is not uncommon to 
see it elevated slightly with a normal or 
moderate leucocytosis. Symptoms such as 
nausea, vomiting, flatulence and obstipa- 
tion may follow and on examination a 
tender hard mass, which in various case 
reports has been described as varying in 
size from that of an egg to that of a foot- 
ball, is palpable below, or rarely above 
the umbilicus near the midline. The 
extravasated blood cannot cross the linea 
alba and in the upper two-thirds of the 
rectus abdominis muscle it is limited 
laterally at the outer border of the rectus 
by the division of the aponeurotic layers 
which go to make up the anterior and 
posterior sheaths of the muscle. However, 
there being no posterior sheath below the 
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semilunar fold of Douglas the blood in a 
large hematoma may extravasate laterally 
beneath the aponeurosis of the oblique 
muscles. There are only a few case reports 
in which no mass was found but instead a 
separation of the muscle fibers. Behan! 
has reported such a case. 

Fothergill,* in an interesting discussion 
of the subject with a report of cases, 
makes use of a sign which should be of 
great value in differential diagnosis. By 
having the patient sit up and thus con- 
tracting the recti he states that the mass 
can still be felt and is not movable if it is 
in the abdominal wall. Muscular rigidity 
may be found in the immediate vicinity 
of the mass and generalized abdominal 
tenderness is not infrequent. If the mass is 
in the lower third of the abdominal wall 
it may be felt by vaginal examination and 
usually gives one the impression of being 
located in the anterior pelvis. Discoloration 
may occur over the mass in two or three 
days and Malpas’ considers ecchymosis of 
the external genitals, as found in his 2 
cases, valuable in the diagnosis. Both of 
his cases were undoubtedly related to some 
blood disorder as, ‘“‘manifested in one 
instance by the history and the terminal 
hematemesis, in the other by the history 
and the simultaneous hemorrhages in other 
parts of the body.” In these cases as well 
as in all spontaneous hematomas Malpas 
believes with Grignani that the immediate 
cause is the “prolonged capillary and 
venous congestion produced within the 
muscle by a paroxysm of coughing” and 
that “the actual strain of the muscle is 
not itself productive of the hemorrhage.” 

A report of the case which is responsible 
for my interest in this subject is as follows: 


The patient was admitted to the Riverside 
Community Hospital on the service of Dr. 
Bon. O. Adams, to whom I am indebted for the 
privilege of reporting this case. The patient 
was a woman sixty years of age, well nourished, 
and previous to the present illness was in a 
state of good health. Previous operations were 
as follows: appendectomy, left oophorectomy 
and suspension of the uterus fourteen years 
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ago; thyroidectomy for a_hyperfunctionin- 
adenomatous goiter four years ago. She hac 
had no children but there was a history of a 
abortion at the age of thirty. 

For six or seven days the patiént had becy 
suffering from a mild attack of influenza anc 
on the morning of January 30, 1932 was seen 
because of soreness in the right side. At that 
time the temperature was 99.2°F. , pulse 80, an 
respirations 20. The physical examination was 
negative except for tenderness, graded 11, over 
the lower half of the right rectus abdominis 
muscle. An old lower midline operative scar 
was present. The soreness improved until about 
4 P.M. when a sneezing spell occurred. At this 
time she experienced a severe pain in the right 
lower quadrant and on examination soon 
afterward a very tender, rather indefinite mass 
the size of a turkey egg was palpated about 
2 cm. to the medial side of McBurney’s point. 
No rigidity was observed and examination 
of the rest of the abdomen was negative. The 
pelvic examination revealed nothing. It was 
decided to remove the patient to the hospital! 
for observation. 

On admission to the hospital the blood pres- 
sure was 170/82; temperature 98.2°F.; pulse 
74; respirations 20. The leucocyte count showed 
4450 cells per cu. mm., and the bleeding time 
was 15 seconds. The urine showed a heavy 
trace of albumin, numerous hyaline casts, 
20-30 white blood cells and an occasional red 
blood cell per high power field. After a con- 
sultation it was decided to observe the patient 
further. 

After the application of heat and the giving 
of an enema the severe pain subsided somewhat. 
At 10 p.M. the patient vomited and later had 
two small bowel movements. On the following 
morning (Jan. 31, 1932) the temperature was 
100.2°F., pulse 92, and respirations 20. The 
abdominal examination showed no change in 
the physical signs and the patient was still 
complaining of a constant pain although less 
severe than in the beginning. The leucocyte 
count showed 4050 cells per cu. mm. During 
the day moderate distention developed 
which was relieved somewhat by turpentine 
stupes, a spontaneous bowel movement anc 
an enema. At 3 p.M. the temperature 
reached 100.6°F. 

The tentative diagnoses suggested were 
possible ovarian cyst with a twisted pedicle, 2” 
incarcerated hernia, or possibly a hematom: 
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the abdominal wall. Exploration was 
decided upon. 

At 7 P.M. the patient was operated upon 
through a lower right rectus incision. The 
anterior shéath of the rectus abdominis muscle 
vas found to have a bluish discoloration and 
when it was incised a large clot was found 
amongst the torn fibers of the muscle. The 
muscle appeared grossly normal. When the clot 
was cleaned out the epigastric vessels were 
seen lying deep in the wound and the epigastric 
vein was found to be bleeding slightly from one 
point. The vein was ligated, the cavity 
obliterated by suture and the wound closed 
without drainage. The peritoneum was not 


opened. The convalescence was uneventful. 


CONCLUSION 


Contrary to the usual findings in cases 
of spontaneous hematoma occurring in 
elderly women there was in this case no 
history of repeated pregnancies which 
would contribute to the weakened condi- 
tion of the rectus muscles. However, the 
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patient was suffering from a mild attack of 
influenza and had noticed some soreness 
in the right side eight hours previous to 
the sneezing spell, which was accompanied 
by the severe sharp pain, and which 
apparently marked the actual onset of 
the hematoma. Thus, despite the gross 
normal appearance of the muscle, a de- 
generative process, probably resulting from 
the influenza, must have been present. 

Spontaneous hematoma of the rectus 
abdominis muscle warrants more attention 
from a diagnostic standpoint despite the 
fact that it is a rare condition. It offers a 
fairly typical clinical picture and often is 
amenable to conservative treatment. How- 
ever, if a question of diagnosis exists or if 
the hematoma is large, surgical interven- 
tion is much to be preferred to conservative 
treatment since, especially in the case of 
large hematomas, operation not only assures 
a more rapid convalescence but also reduces 
the risk of infection in the hematoma. 
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THE CONCEPT OF 


PYLORIC BALANCE IN ILEUS 
TREATED BY CONTINUOUS SUCTION FROM THE STOMACH 


WittarD BarTLETT, JR., M.D. 


ST. LOUIS, MO. 


HE importance of withholding fluids 

by mouth has long been recognized as 

fundamental in the treatment of 
the patient with ileus whose gastro- 
intestinal tract is characteristically unable 
to carry on its normal functions, whether 
this functional incapacity be due to (1) an 
obstruction intrinsic or extrinsic to the wall 
of the gut or (2) inhibition of contrac- 
tion and peristalsis, segmental or total, 
with or without intraperitoneal infection. 
It is not sufficiently recognized, however, 
that the withdrawal of fluids is itself 
effective only in so far as it leads to a 
diminishing of the secretion of body fluids 
into the entire gut above the point of 
obstruction. Moreover, this does not in 
itself accomplish more than the smallest 
part of the whole desideratum of treatment 
(so far as the gut is cof&¢erned) which is to 
empty the gastrointestinal tract above the 
obstruction and to keep it empty. 

It is my clinical observation that reverse 
peristalsis disappears long before the tonus 
of the gastrointestinal musculature is lost. 
I have repeatedly seen return of peristalsis, 
emptying of the obstructed (I use this 
word in the sense of either blocked or 
paralyzed) gut and recovery of a patient 
subsequent to enterostomy performed after 
auscultation of the abdomen over a period 
of hours had not revealed peristalsis and 
when heart and breath sounds were both 
clearly transmitted to the lower abdominal 
quadrants. This is contrary to the popular 
teaching that the gut cannot recover and 
enterostomy can accomplish nothing after 
peristalsis has disappeared. Tonus is pre- 
sumably dependent on the integrity of the 
intrinsic innervation of the gut and since 
nervous tissue more than any other is 


susceptible to withdrawal of oxygen, a 
failure of oxidative processes sufficient to 
damage nervous tissue irreparably must 
have occurred before tonus is finally lost. 
Continuous dilatation of the gut and 
stomach above an obstruction is main- 
tained by the outpouring of secretions into 
the lumen. All hollow viscera act very much 
alike in their response to continuous 
distention; relative loss of tonus, increasing 
in severity to its complete loss, is character- 
istic. Turning the balance in the other 
direction with a relative, at first, and later, 
an absolute return of tonus can be accom- 
plished most certainly by keeping the 
obstructed hollow viscera empty. 

An apparatus for the application of 
continuous, positive suction to the stomach 
of patients with postoperative “dilatation 
of the stomach” was presented by Robert- 
son Ward! in 1929; he pointed out the 
improvement in appearance and subjective 
sensations referable to the gastrointestinal 
tract, such as the comfort of drinking 
freely and freedom from nausea, occasioned 
by its use in patients with ileus. I should 
like to stress the objective and subjective 
improvement in the circulatory and respir- 
atory mechanisms resulting from the lower- 
ing of the diaphragm concomitant with 
relief and prevention of distention in the 
upper abdomen and the important aid in 
securing mouth cleanliness and insurance 
against parotitis gained by allowing the 
patient to drink. He emphasizes the neces- 
sity for simultaneously combatting the 
deficit of water and chlorides through the 
gastrointestinal secretory loss and meetin; 
the nutritional needs of the body by the 
vicarious administration of saline solution 
and glucose. These points have been s: 


484 














New Serres Vor. XXIII, No. 3 


adequately and repeatedly stressed in 
the literature that I shall add only that the 
loss of chlorides is probably much smaller 
and the loss of water demonstrably less 
through gastrointestinal secretion when 
continuous suction is used than when any 
intermittent aspiration of the stomach 
contents is employed and that we prefer for 
intravenous use solutions “‘buffered”’ with 
sodium lactate by the formula of Hart- 
mann.? We practiced for years leaving a 
nasal tube in place and attempting to 
maintain continuous syphonage of the 
contents of the stomach but found that 
the entrance of air and gas into the system 
inevitably led to interruption of syphonage 
and intermittent accumulation of fluid 
in the stomach and that only frequently 
repeated aspiration with a syringe would 
keep the stomach even comparatively 
empty. Wangensteen,* whose views on the 
problems to be dealt with in intestinal 
obstruction coincide very closely with 
my own, has employed continuous suction 
by the Levin tube since August, 1931, 
according to his own modification of 
Ward’s original plan on patients with 
ileus (either as adjuvant to enterostomy or 
as sole treatment), including 13 cases of 
mechanical obstruction treated with suc- 
tion alone. He would exclude cases of 
obstruction in the left half of the colon, 
such as Case 111 reported here, because the 
ileocecal valve may be competent and 
prevent regurgitation of fluid to the stom- 
ach. I exclude, naturally, cases of stran- 
gulation obstruction. Wagensteen has 
measured the output of gas as well as 
fluid through the nasal catheter and finds 
that the former often greatly exceeds the 
latter after the first twenty-four hours of 
continuous suction. He has also found it 
useful to measure the responses to treat- 
ment by taking roentgengrams of the 
abdomen at frequent intervals. In the 
circumstances of practice this is frequently 
an unbearable financial burden to the 
patient and I find information of equal 
value in the determination of the “pyloric 
bal ‘ance”’ to be presented later. 
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It is of more than historical interest, in 
view of the increasing interest in other 
than operative means of dealing with ileus, 
that Senn‘ in 1889 quoted extensively from 
the writings of Kussmaul, Kuester, Rehn, 
Heusner and others in Germany who first 
used the stomach tube for syphonage 
of the gastric and high intestinal contents 
in cases of ileus from all sources, including 
mechanical obstruction. It was advocated 
not only as preoperative therapy but even 
as sole treatment in certain cases and three 
important benefits were observed: (1) 
intra-abdominal tension is diminished; (2) 
distention of the bowel above the site of 
obstruction and pressure of adjacent loops 
against one another are relieved; (3) violent 
peristalsis is diminished by evacuation of 
the accumulated contents. 

Since February, 1931 we have had occa- 
sion to employ continuous positive suction 
of the stomach on 18 patients with ileus. 
I shall not go into a consideration of those 
cases in this paper except to say that suc- 
tion was used as the only curative measure 
in some and as an adjunct to enterostomy 
in others. Cases of all the important 
etiological conditions responsible for ileus 
were included. In every patient but one 
who developed ileus following an intra- 
abdominal operation we were able to find 
evidence for the existence of peritonitis 
as the exciting factor by characteristic 
changes in the differential leucocyte count 
(Schilling), a clinical course, which was 
febrile, at least in part, and physical 
findings or post-mortem observations where 
death ensued. Dilatation of the stomach 
was a relatively late phenomenon, nausea 
and slight abdominal distention usually 
having already occurred while intermittent 
aspiration of the stomach revealed only 
small amounts of fluid and gas and, as in 
one of the cases reported here (see Chart 1), 
while the stomach continued to pass 
ingested fluid over the pylorus. The 
pyloric reflex however is usually lost quite 
early in cases in which considerable 


handling of the abdominal viscera has been 
necessary; in these cases, 


ileus appears 
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soon after operation, usually within 
twenty-four hours of the resumption of 
fluids by mouth, and disappears rapidly 
after institution of continuous suction. 
In those cases in which trauma and motor 
inhibition are minimal factors, ileus devel- 
ops after forty-eight or seventy-two hours 
as intraperitoneal infection becomes mani- 
fest and recedes more slowly after treat- 
ment is started. The inevitable loss of the 
pyloric reflex early in the course of ileus 
makes it possible to keep the obstructed 
intestine which retains any tonus empty to 
an effective degree by withdrawing regurgi- 
tated fluid to the outside as soon as it 
enters the stomach. It is not necessary, and 
we feel that it is even undesirable, that the 
nasal catheter pass through the pylorus 
and into the duodenum. My purpose in 
this paper is to urge the employment of 
continuous positive suction of the stomach 
(1) as a curative measure and (2) as an aid 
in the understanding of the deranged 
physiology of ileus and of the course of 
recovery from it. I have found the method 
proposed the only one by which one can 
intelligently follow the course of the patient 
and can measure with mathematical ac- 
curacy the physiologic status of his gastro- 
intestinal tract. It not only eliminates 
guesswork as to what the gut is doing, but 
enables one, as recovery proceeds, to test 
the functional capacity of the gut with an 
increasing load. In this connection, a 
quotation from a paper® on _ intestinal 
obstruction and ileus seems apt: “Studies 
on the earlier clinical manifestations and 
morbidity are more useful and instructive 
than studies made to determine the cause 
of death.” 

I have simplified Ward’s apparatus with 
four points in mind: (1) The small initial 
force of suction is dissipated to some 
extent in being exerted through a more 
complicated system. (2) The simplest 
possible apparatus is most likely to stay 
air-tight, a condition absolutely essential to 
success. (3) Some of the attendants who 
will have to be depended on in the use of 
any apparatus are strictly limited in regard 
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to their ability to grasp the essentials of 
mechanical principles. (4) Gathering »!| 
fluid into one receptable simplifies ts 
collection and the calculation of the 
balance of intake and output through the 
apparatus as a whole. 


APPARATUS 


The apparatus which we use is shown in 
Figure 1. It consists of three main parts, an 
enema can (A) (suspended from a standard), 
a suction chamber (B) and a basin (c). 
The suction chamber (Connell) is made by 
fitting a rubber cork tightly into the barrel 
of a 20 c.c. piston syringe. Through two 
holes in the rubber cork pass glass connect- 
ing tubes one of which (a) is straight and 
connects the suction chamber with the can 
(A); the second (d) is curved and leads to 
the nasal tube (p) through a suitable 
length of rubber tubing and a short glass 
connecting piece. The suction chamber 
empties into the basin (c) through a narrow 
glass tube (c), to which the tip of the syringe 
is connected by a short length of rubber 
tubing. Care must be taken that all joints 
are air-tight, particularly where a and d 
pass through the rubber cork. We find it 
most convenient to fasten the suction 
chamber to the metal frame of the bed 
with gauze bandage or adhesive strips, but 
these should be placed around B at such 
levels that they do not keep one from seeing 
the bottoms of a and d. 

Action of Apparatus. The can (a) 
filled with tap water and the screw clamp 
(s) is set so that the water drips from a at 
the rate of 60 to 80 drops per minute. The 
water runs out of B through ¢ and creates 
behind it a vacuum the force of which 1s 
exerted through d as a suction on the nasa! 
tube p. Soon after the flow of water from 
the can is started, stomach contents will 
appear in d and will be carried down 
through c to the basin. 


CALCULATIONS FROM RESULTS 


This apparatus permits one to know 
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ith mathematical accuracy the gastro- 
intestinal status of the patient, so far as 
unction is concerned, because with it one 
‘yn measure in terms of cubic centimeters 
how much fluid is passing over the pylorus 
per unit of time in either direction under 
the influences of the tonus of the stomach 
and intestine and of peristalsis or reverse 
peristalsis. If we keep the patient from 
drinking anything there are only two fac- 
tors in determining what has happened 
during any period of continuous suction: 
(1) how much has run out of the can and 
(2) how much is in the basin. For conven- 
ience we do not take an arbitrary period of 
hours, but allow the can to run empty after 
filling it with a known amount (2000 c.c.) of 
water before emptying the basin and 
measuring its contents; this will ordinarily 
take about ten hours. In the calculation, 
therefore, 2000 c.c. will always be constant 
as the contents of the can and this amount 
is subtracted from the amount of the 
contents of the basin to give the amount of 
fluid recovered from the stomach. Dividing 
the result by the number of hours it took to 
empty the can gives the amount of fluid 
per hour which is filling the stomach, 
whether its own secretions or fluid coming 
from the intestine. 

Example: 2000 c.c. ran from the can in 
ten hours; the basin was emptied and 
contained 3000 c.c.; patient receiving noth- 
ing by mouth. 

3000 c.c. (basin) 

— 2000 c.c. (can) 
1000 c.c. from stomach in ten hours, or 
100 c.c. per hour average. 

In practice, we encourage patients on 
suction to drink as much of any fluids as 
they like, for reasons previously given. As 
their gastrointestinal status gradually re- 
turns toward normal, increasing propor- 
tions of what they drink go through the 
pylorus and are not removed by suction. 
A third factor is introduced, then, in 
calculating what is happening to a patient 
Who is getting fluids by mouth and during 
any unit of time we must know not only (1) 
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how much ran from the can and (2) how 
much is in the basin, but also (3) how much 
the patient drank. This last factor is 











Fic. 1. Apparatus for continuous positive suction. 


subtracted from the difference between the 
first two and the result indicates the fate of 
the fluid taken by mouth. In the following 
three examples the only variant is the 
physiologic status of the patient’s gastro- 
intestinal tract for the sake of clearness, 
but the arbitrarily chosen figures show 
precisely what occurs during treatment 
with suction as improvement becomes 
manifest. 

Example 1: 2000 c.c. ran from the can in 
ten hours; during that time the patient 
drank 1500 c.c.; when the basin was 
emptied, it contained 4200 c.c. 
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4200 (basin) 
— 2000 (can) 


2200 total drainage from stomach. 
2200 
—1500 (by mouth) 


and 


700 c.c. secretions of gastrointesti- 
nal tract. 


We speak of this patient as having a nega- 
tive pyloric balance, since more has been 
recovered from his stomach by suction than 
he put into it by mouth and he is filling 
his stomach from his gut. The term 
“pyloric” in the phrase “pyloric balance”’ 
refers not to a physiologic participation of 
the pylorus in these processes, but to the 
anatomical location of the pyloric ring and 
to the direction of the flow of the fluid cur- 
rent through it, whether it be toward the 
stomach or toward the intestine. 

Example 2: The contents of the can and 
the intake by mouth being as in Example 1, 
3500 c.c. were recovered in the basin. 

3500 (basin) 

— 2000 (can) 

1500 total drainage from stomach. 

1500 
— 1500 (by mouth) 


and 


o secretion of stomach itself and 
intestine. 


In this case, all that the patient drank was 
recovered by stomach suction, but no more, 
and in comparison with Example 1, flow of 
intestinal secretions into the stomach has 
stopped. 

Example 3: The contents of the can and 
intake by mouth again being unchanged, 
2800 c.c. were recovered from the basin. 

2800 (basin) 

— 2000 (can) 

800 total drainage from stomach. 

800 
— 1500 (by mouth) 


and 
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— 700 c.c., which has been passed on, 
of the 1500 c.c. taken by mouth, through 
the pylorus. It is “negative” or “minus” 
only in respect to the basin. We call this a 
positive pyloric balance, and, in comparison 
with Examples 1 and 2, it indicates resump- 
tion of movement of fluid in the normal 
direction and progressive improvement. 

Before considering the charts of this 
course in three patients who were treated 
with continuous positive suction I should 
like to emphasize several points that will 
come up in the experience of anyone who 
employs the method often. As has been 
said, it is valuable both as a means of 
treatment and as an agent whereby the 
physiological status of the gastrointestinal 
tract can be measured with mathematica! 
accuracy. Its full value, considered in 
either of these lights, can be attained only 
if the essential data are gathered and 
recorded accurately. The nurses and in- 
ternes directly concerned in this must be 
instructed clearly when the apparatus is 
set up and put in use as to how it works, 
what the results will be as the condition 
of the patient grows worse or improves and 
exactly what the simple calculations indi- 
cate. They should be given arbitrary 
examples and made to work them out and 
interpret the findings until it is certain 
that they have an intelligent grasp of the 
situation. In spite of adherence to these 
principles, I am bound to confess that in 
my own experience I have not often been 
able to make heads or tails of what has 
happened in the first twelve hours after 
starting continuous suction. This period 
usually brings some fundamental miscon- 
ception to light, as in the case of a graduate 
nurse of fully average intelligence who 
refilled the can with sodium bicarbonate 
solution after it had run empty the first 
time in the belief that the apparatus was 
somehow designed to lavage the patient's 
stomach! Nor can one depend on one per- 
son, no matter how thoroughly she under- 
stands the problems involved, to instruct 
another in its use. Each individual will 
have to be instructed separately if blunders 
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are to be prevented. 

We do not try to make the refilling of the 
can and the emptying of the basin coincide 
with definite hours of the day or routine 
changes in nursing personnel, such as 
occur at 7 A.M. and 7 P.M. To do so invites 
certain confusion with whatever hospital 
routine the nurse has followed previously 
in estimating “intake” and “output.” 
While a patient is on suction, we make the 
unit of time the period during which the 
can runs empty of 2000 c.c. once or (more 
recently) twice and we empty the basin 
and add up the fluid intake by mouth for 
that period then, and then only. All 
the figures involved in these calculations 
should be recorded on the nurse’s record 
for checking. We are now finding confu- 
sion is less apt to occur if the totals (“‘can,” 
“by mouth,” “basin”) for each period, 
with the hours indicated, are transferred 
at once to a separate sheet prepared for 
that purpose when treatment is first 
started. (See Chart 11.) The nurse may then 
summarize at the end of her day or night 
duty, as the case may be, fluid intake by 
hypodermoclysis, intravenous, or reten- 
tion enema, and the output of urine for 
the customary twelve hour period without 
attempting, herself, to relate them to the 
figures pertaining to suction. 

Watch should be kept that the suction 
is continuously effective. A patient who 
becomes nauseated with the apparatus in 
use Is not getting effective suction. When 
this occurs, the nasal catheter should be 
disconnected and suction applied to it with 
a syringe. If nothing can be obtained, a 
syringeful of water should be injected to 
clear out mucous plugs or other matter 
that might be blocking it. If this is unsuc- 
cessful, the catheter should be swallowed 
another inch and gradually withdrawn a 
few inches with constant suction by syringe 
in the hope of finding a more effective level 
of drainage. If none of these is success- 
ful, the catheter should be withdrawn, 
thoroughly cleaned, sterilized and _ re- 
inserted. There are many simple ways of 
testing the patency of the catheter on 


Bartlett—Pyloric Balance 


American Journal of Surgery 489 
which there is effective suction. Having 
the patient drink fluid will always result 
in the immediate flow of fluid into the 
suction chamber; increasing intra-abdomi- 
nal tension by having the patient cough 
or take a deep inspiration will cause the 
fluid to advance. When the catheter is 
clearly patent but flow into the basin has 
stopped for any considerable length of 
time, the joints in the suction system 
should be carefully checked over; it is 
usually possible to hear a leak and to local- 
ize it by increasing the rapidity of flow 
from the can to a steady stream and 
thereby increasing the force of suction. 

We have never seen harm result from 
leaving a nasal catheter in position; the 
longest period over which we have used 
one continuously is nine days. The catheter 
is lubricated with white, sterile vaseline 
before passage and oil of rose containing 
0.5 per cent phenol or a similar lubricant 
and emollient is dropped into both nares 
every six hours. The catheter is withdrawn, 
cleaned, sterilized and inserted through the 
opposite nares every twenty-four hours 
ordinarily, though if the patient is entirely 
comfortable it is not changed for forty- 
eight hours. In the last five years we have 
not had a patient with ileus in whom it 
was necessary for any reason to discon- 
tinue the use of the nasal catheter for 
either continuous (sic) syphonage prior 
to February, 1931, or for continuous, 
positive suction since then. Occasionally a 
mucopurulent postnasal discharge has ap- 
peared, but nothing suggestive of sinusitis, 
otitis media, or laryngitis has been 
observed. One patient with exceedingly 
foul teeth and pyorrhea previous to opera- 
tion developed Vincent’s angina during 
postoperative ileus but the mouth infection 
responded promptly to treatment while 
the nasal catheter was kept in place. 

As has been said, and as Charts 1, 1 and 
11 indicate, an increasingly large percent- 
age of the fluids taken by mouth are put 
over the pylorus and the absolute value of 
the positive pyloric balance increases with 
progressive recovery. One takes these two 
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factors into account in deciding how much 
fluid to allow the patient to drink per hour 
after withdrawal of the tube; the extent to 
which peritonitis has been instrumental 
in causing the ileus is also of help in pre- 
dicting how rapidly the gut will regain 
full ability to handle a fluid intake suffi- 
cient in amount and character to meet 
body needs. After withdrawal of the tube 
it Is wise to give by mouth an amount 
somewhat less than the average positive 
pyloric balance per hour last determined 
and to syphon the stomach in twenty-four 
hours to be certain that the physiological 
capacity of the gut is not being exceeded. 
Patients who have had an important 
amount of peritonitis will often require 
aspiration of the stomach once daily there- 
after for several days or a week, but with 
this aid will maintain a satisfactory fluid 
intake by mouth alone; they are more 
apt to accumulate a gastric residue notice- 
able to themselves toward evening than 
during the forenoon. On the other hand, 
those patients in whom peritonitis has 
been a minor contributor to the ileus show 
a rapid return to normal gastrointestinal 
capacity, as one might expect, and require 
no further syphoning or vicarious fluid 
intake. 

With these considerations in mind when- 
ever a positive pyloric balance of go to 
100 c.c. per hour on continuous suction Is 
attained and if this represents well over 
50 per cent of the total intake by mouth 
per hour, we clamp off the nasal catheter, 
thereby interrupting syphonage as well as 
the positive suction, give the patient 180 
to 200 c.c. of fluid (usually water) to drink 
within half an hour and after two hours 
empty the stomach by suction with a 
syringe. This is repeated over a period of 
eight or ten hours and if not more than 
30 ¢c.c. or so is recovered each time, the 
nasal catheter is withdrawn and not more 
than go c.c. per hour is given for the next 
twenty-four hours. Regardless of what 
fluids the patient has been drinking while 
on continuous suction, we give him only 
water for twenty-four hours after the nasal 
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catheter is removed and do not start the 
feeding of soft foods until the patient ha 
demonstrated his ability to handle a! 
nutrient fluids for twenty-four to forty- 
eight hours. 


ANALYSIS OF CHARTS 


Chart 1 is not arranged in exactly the 
way that has been described as the ideal. 
At the time this patient was in the hospita| 
we were not keeping a permanent record 
under the headings “can” and “‘basin”’; 
the column headed “suction” represents 
the stomach contents recovered and was 
calculated during continuous syphonage 
by subtracting the amount that ran from 
the can from the total in the basin (which 
is itself “suction” plus “‘can”’). The pyloric 
balance is obtained, of course, by sub- 
tracting “‘suction”’ from “‘mouth” (amount 
of fluid drunk). In the period before 
continuous suction was started in this 
patient the figures in the “suction” 
column include the total return from the 
stomach either by vomiting or at separate 
gastric aspirations. 


Chart 1 gives the postoperative data on 
Mrs. E. J., para i, aged forty, on whom cesarean 
section was performed November 24, 1931 at 
term. She had had subtotal thyroidectomy for 
extremely severe thyrotoxicosis with exoph- 
thalmic goiter about four years previously. 
Her care during pregnancy had been in the 
hands of Dr. R. J. Crossen who advised 
cesarean section because of generally contracted 
pelvis, firm outlet at term, and profuse vaginal 
discharge, only partly controlled by treatment, 
throughout pregnancy. She was put on routine 
peritonitis treatment for twenty-four hours 
after operation (nothing by mouth, glucose 
intravenously) and her course was entirely 
smooth until the night of November 26 when 
her abdomen became distended and _ the 
diaphragm elevated; this was largely relievec 
by an enema and in the presence of practically 
normal temperature and pulse sate she was 
given a soft diet on November 27, whereupon 
she vomited for the first time and the distention 
recurred. She was limited to liquids during 
the day of November 27, given intravenous 
glucose and a blood transfusion; no peristal! 
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uuld be heard then or thereafter, heart and 
reath sounds were present in the lower 

)dominal quadrants and until the morning of 

ovember 29 not only did everything she 
rank return by occasional gastric lavage, but 
he stomach began to fill from the upper 
intestine. Fluids were withdrawn entirely 
during the night of November 28 and it is 
significant and characteristic that this resulted 
in a decrease in the rate of fluid loss from the 
gastrointestinal tract. We resumed giving 
fluids more hopefully than wisely on November 
29 and the patient did not vomit during the day 
but during the night everything she had drunk 
during the day, and much more, was syphoned 
from her stomach. Though the patient had 
received glucose and saline solution in amounts 
up to 3500 c.c. daily, as well as two blood 
transfusions, on November 30 she seemed to be 
in a desperate condition, her differential blood 
count showed 62 per cent stabs and no peri- 
stalsis had been heard since November 26. 
Continuous positive suction was _ started 
through a nasal catheter on the morning of 
November 30 and enterostomy was performed 
under local anesthesia, the first distended loop 
being lifted into the tiny incision (1.5 cm. long) 
in the peritoneum and sutured there before 
being opened. Considerable gas escaped but only 
a very moderate amount of fecal material during 
that day and that evening the patient looked 
worse. No peristalsis could be heard and heart 
sounds were still audible in the lower quad- 
rants; her extremities were still warm, however. 
Unfortunately, no figures were recorded on the 
suction system for the first twenty-four hours. 
On December 1 the patient had definitely 
improved, feeble peristalsis was occasionally 
heard on auscultation, heart sounds were 
absent in the lower quadrants, and the figures 


on Figure 2 show that about 25 per cent of 


what she drank went through her pylorus 
during the day and nearly 50 per cent during 
the night. On the morning of December 2 
Vigorous peristalsis was audible without the 
use of the stethoscope and the enterostomy 
was draining freely but when the nasal catheter 
was clamped off and released every two hours 
as a trial practically nothing went over the 


pviorus. This seems to us a clear indication of 


hew valuable the continuous suction had been 
during the previous forty-eight hours, regardless 
o! the presence of the enterostomy. Continuous 
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suction was resumed for forty-eight hours and, 
after an unexplained falling off of the pyloric 
balance during the night of December 3, 
during the day of December 4 more than 50 
per cent of what she drank passed over the 
pylorus for six hours and the tube was with- 
drawn. Drinking 90 c.c. per hour, she had 
approximately 90 per cent of her intake pass 
over the pylorus in the next twenty-four 
hours. It was necessary, however, to syphon 
her stomach once daily for a week thereafter, 
then at irregular intervals until she was dis- 
charged from the hospital with the fistula 
healed spontaneously. 


CHART I 


MRS. E. J., CESAREAN SECTION NOVEMBER 24, 193! 
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Figure 2 is a graphic representation of 
the pyloric balance per hour of the same 
patient (last column, Chart 1) for each 
period from the day of operation. In the 
period prior to the institution of con- 
tinuous positive suction and enterostomy, 
the gradual fall from a positive to a 
negative balance, the checking of this 
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process after the withdrawal of fluids by normal peristalsis, the drop to nearly 
mouth on November 28 and its accelera- neutral condition when the nasal catheter 
tion again on November 30 to a “new low” is clamped on December 2, and the rapid 
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after fluids are resumed are noteworthy. increase in positive balance after resump- 
After continuous positive suction and tion of continuous suction to a “new 


CHART II 
MRS. M. C., CHOLEDOCHOSTOMY OCTOBER 21, 1932 
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enterostomy have been instituted, the high” are outstanding. 
prompt regaining of a positive balance In Chart 1, that of the second illustra- 
with a return of gastrointestinal tonus and_ tive case, the data from which the pylor:: 
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balance is derived are listed under the 
headings of ““mouth”’ (fluid drunk), “‘can”’ 
and “basin” (which is the equivalent of 
the contents of the can plus suction) for 
each corresponding period of time that 
the indicated amount in the can required 
to run out. The column headed “total” 
is the sum of “mouth” plus “can.”’ Sub- 
tracting “basin” from “total” gives the 
pyloric balance which is physiologically 
positive when the latter is the larger and 
negative when it is the smaller. This is 
simply an arithmetical short-cut that I 
find simplifies calculation. In the phase 
before continuous positive suction was 
started there are, of course, no values 
given for “‘can”’ and the figures given in 
the column under “basin” are the totals 
for all fluids recovered from the stomach 
by vomiting or at separate aspirations 
through a nasal tube. 


Chart 1 records the preoperative and 
postoperative findings in a second case, that 
of Mrs. M. C., a fifty-six year old woman, 
5 feet tall, weighing 165 Ib. She had had a 
cholecystectomy twelve years previously and 
had had intermittent attacks of jaundice, 
severe colic, and vomiting with increasing 
frequency ever since. Her common duct was 
explored, two stones removed from the extra- 
pancreatic portion, and the duct drained on 
October 21, 1932. She was put on routine 
peritonitis treatment for twenty-four hours 
postoperatively and seemed in excellent con- 
dition the day after operation until when she 
drank only a little and began to vomit small 
amounts. She shows on October 22 and 23 the 
progressive fall in the pyloric balance and the 
decreasing percentage of ingested fluid going 
over the pylorus that are characteristic of the 
onset of ileus. Her fluid and chemical needs 
were being taken care of, of course, with 
buffered glucose and saline solutions intra- 
venously and proctoclysis of saline, but she 
shows a negative pyloric balance on October 24 
and at midnight continuous positive suction 
was started and fluids by mouth temporarily 
withdrawn. The rapid decrease in the negative 
pyloric balance per hour for each succeeding 
period is striking in Figure 3 and the progressive 
increase in positive balance on a more liberal 
fluid allowance is obvious. In her case, after a 
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positive pyloric balance of more than 100 c.c. 
per hour had been maintained over a period of 
six hours, representing 85 per cent of the fluid 
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Choledochostomy Suction started 
Fic. 3. Case of Mrs. M. C. 


allowed, we withdrew the nasal catheter with- 
out further trial or clamping it off, limiting 
the fluid intake to go c.c. every hour for twelve 
hours and increasing it thereafter to as much 
as she desired. She went forty-eight hours 
before becoming nauseated and aspiration of 
her stomach contents then yielded 400 c.c. 
Her stomach was emptied once daily for the 
following week of 250 to 350 c.c. of fluid but it 
was not necessary to give fluids by vicarious 
means after withdrawal of the nasal catheter. 
All gastrointestinal symptoms except frequent 
belching disappeared before discharge from 
the hospital. 


Chart u1 and Figure 4 give the data in 
tabulated and in graphic form, respectively, 
in a case of mechanical obstruction in the 
sigmoid associated with acute diverticulitis 
and indicate how continuous suction over a 
period of four days converted a negative 
into a positive balance after the acute 
obstruction subsided and the patient passed 
back into what is presumably a state of 
chronic incomplete intestinal obstruction. 


Mr. L. W., aged sixty-four, had been 
admitted to the hospital forty-eight hours 
before I saw him in consultation on December 
5, 1932. He had excruciating intermittent pain 
in the lumbar region and right lower abdominal 
quadrant for five hours previous to admission 
and had vomited twice. He gave a past history 
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of several attacks over a period of fifteen years, 
diagnosed gall-bladder disease, and had had 
minor abdominai discomfort for the past year 
with considerable constipation. A_ similar 
attack six years previously, but with passage 
of “gravel”? and accompanied by hematuria, 
had been diagnosed renal colic. There had been 
no urinary symptoms with the present attack. 
The patient was cystoscoped at once on 
admission to the hospital and a slight degree 
of cystitis was found. Ureter catheters were 
passed easily and plain x-ray showed no 
abnormal shadows. There was no drainage of 
urine from the right kidney during a few 
minutes’ observation and following injection 
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of an opaque substance for pyelograms bloody 
fluid was obtained from the right ureter. 
Pyelograms were apparently normal although 
complete filling was not obtained. Gross 
hematuria followed this procedure and _per- 
sisted for several days. Temperature, pulse 
and respiration were normal just before 
cystocopy but the leucocyte count was 16,500 
and the Schilling differential count showed 
32 stabs and 2 young cells. Following cystos- 
copy abdominal distention appeared and the 
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patient vomited five times in the subsequen 
twenty-four hours; the following day sym, 
toms persisted and the blood counts we: 
unchanged. A total of eight enemas of all sor 
were given without obtaining the passage . 
either gas or feces and | c.c. of surgical pituitr 
was without effect. 

At this point I first saw the patient who was 
considerably nauseated though he had _ not 
vomited for about twelve hours. There was 
marked distention of the abdomen, principal!\ 
in the lower quadrants; flanks were dull with 
questionable shifting dullness. No masses or 
viscera were palpable in the abdomen which 
was slightly tender throughout without par- 
ticular localization. No peristalsis was heard 
over a period of five minutes but occasional 
chinking, metallic sounds were heard through- 
out the abdomen. Heart and breath sounds 
could not be heard in the lower quadrants and 
general physical examination, including rectal, 
was otherwise negative except for rather 
obvious dehydration. Temperature 99.2°F., 
pulse 84, respiration 20, blood pressure 160, 85. 
A flat x-ray film showed no small intestinal 
patterns but a colon fully distended with 
gas. ‘Continuous suction of the stomach 
contents was started at once and the adminis- 
tration of 2500 c.c. of 10 per cent glucose with 
Hartmann’s solution was begun. One hour 
later practically everything that had_ been 
drunk by the patient during the previous 
six hours was recovered by the suction and 
peristalsis could be heard synchronous with 
the pain felt only in the back of which the 
patient had complained throughout the present 
illness. 

Because the symptoms of complete obstruc- 
tion in the sigmoid had been present for forty- 
eight hours it was felt that cecostomy should 
be done to avoid the risk of perforation of the 
cecum rather than persisting in decompression 
of the bowel through suction alone. Accord- 
ingly, several hours after the patient was first 
seen cecostomy was attempted through a smal 
muscle-splitting incision at approximately the 
level of the umbilicus. When the peritoneum 
was opened it was found that the omentum w° 
everywhere adherent to the anterior abdom: 
wall and was more than 2 cm. thick. | 
omentum was pierced by blunt dissection 
essentially normal-appearing small gut poss: 
ing peristalsis was encountered. The incision \\ 2s 
closed and a second one made in the mid-' ne 
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iamediately below the umbilicus under local 
anesthesia. Here again exactly the same 
condition of the omentum was found and the 
exploring fingers could not pass beyond 
omentum. At this point it was decided to 
close the patient without further exploration 
for two reasons, the first being that it would 
be impossible to bring either small intestine 
or colon through the very thick omentum 
to the peritoneum in order to make a water- 
tight jomt for enterostomy without angulating 
it and producing another obstruction; in the 


second place, the original infectious type of 


blood picture together with the physical 
findings made it quite likely that the obstruc- 
tion of the sigmoid was secondary to an 
inflammatory lesion, presumably diverticulitis, 
rather than to carcinoma or stricture and 
the wide exposure and considerable manipula- 
tion necessary to performing a_ colostomy 
would involve the risk of spreading infection 
and seemed likely to carry a hazard of probably 
50 per cent. In the absence of blood-stained 
peritoneal fluid after forty-eight hours obstruc- 
tion the risk with suction alone promised to 
be far less than this. 

Closure of the second incision was therefore 
made and suction resumed. The fluid and 
mineral balances were maintained by intrave- 
nous administration of glucose with Hartmann’s 
solution in amounts up to 3000 c.c. daily 
and Dr. J. W. Larimore was called in consul- 
tation and advocated persistence in this 
regime. On December 7 the patient had 
passed goo c.c. of water over the pylorus in 
the previous twenty-four hours and had two 
thin stools which were negative for occult 
blood. COs combining power of the plasma was 
-2 volumes per cent and the blood non- 
protein nitrogen was 54; 500 c.c. of 5 per cent 
saline solution were therefore given and 
repeated the following day. December 8 the 
urine showed only a slight trace of albumin, 
gross hematuria had stopped and peristalsis 
was audible at times throughout the abdomen 
although some distention presented, particu- 
larly in the left flank. Following one ampoule 
o! obstetrical pituitrin the patient passed 
flatus audibly three times in fifteen minutes 
and had a large liquid defecation. The Schilling 
count showed a progressive shift to the right 
and since 2200 c.c. of nutrient fluid had 
passed over the pylorus in less than twenty- 
lour hours the nasal cathether was removed 
at 6 p.M., eighty hours following the institution 
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of continuous suction. Fluids were given by 
mouth entirely thereafter. On December 9 
the distention was gone and peristalsis was 
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everywhere audible. The patient had one slight 
attack of pain which passed off and did not 
recur. On December 10 three semiformed 
stools were passed and on December 11 
formed stools were passed. Soft diet was 
started on this day and the following day the 
patient was allowed up and about. On De- 
cember 14 the patient was discharged from 
the hospital following the administration of 
a barium enema which showed a constriction 
throughout most of the descending colon and 
many small defects indicating multiple diver- 
ticuli. The patient was discharged with full 
instructions to remain on a low residue diet 
and large doses of mineral oil and to return at 
once should a recurrence of pain or obstructive 
symptoms appear. He has been well for nearly 
six months and refuses to reénter the hospital 
for further study and radical operation. 


COMMENT 


It has not been my purpose to discuss 
intestinal obstruction per se extensively 
in this paper but the following quotation 
from remarks* made in May, 1931 in 


discussing a paper on acute intestinal 
obstruction by Dr. Alton Ochsner and 
repeated since then will give a background 
for the somewhat limited scope of this work. 


I want to venture the prediction that in the 
future a certain group of cases will not be 
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considered as subjects for surgery at all. I 
limit this group sharply to those patients, 
chiefly in or past middle life, with a history of 
antecedent abdominal complaints, especially 
if they have been previously operated on; they 
have symptoms of obstruction low in the gut 
where, as Dr. Ochsner has pointed out, 
strangulation rarely occurs. They have ordi- 
narily been through similar milder attacks and 
are really thrown from a stage of chronic 
incomplete obstruction into a stage of acute 
complete obstruction by gross indiscretion 
of diet or abuse of cathartics. In such cases 
the final factors in the production of complete 
obstruction are edema of the bowel and spasm. 
One must, you see, regard the intestine not as a 
stiff rubber hose which becomes plugged but 
as a tube whose lumen and walls are subject 
to wide variations in size due to its power to 
dilate and to contract under a variety of 
influences. With this view of the situation we 
should be able to get these patients back into 
their stage of chronic, incomplete obstruction 
by (1) restoration of salt, water and nitrogen 
reserves of the blood and tissues, and the 
maintenance of caloric requirements by the 
continuous intravenous administration of saline 
solution, glucose solution and blood to fit the 
individual case; and (2) taking the entire 
burden off the alimentary tract through 
continuous siphonage of the stomach with the 
nasal tube, preferably keeping constant suction 
applied. In this way we may look for relaxation 
of spasm and disappearance of edema. 

This is certainly what actually happens in 
those cases in which we do an enterostomy 
without touching the actual site of obstruction 
and in those cases where we find a hopeless 
mass of adhesions with multiple points of 
obstruction and after closing the abdomen 
without doing anything are surprised to have 
the patient recover on such supportive treat- 
ment as I have outlined. On no other basis can 
we explain these results. When such patients 
have been carried through the stage of acute 
complete obstruction a careful investigation 
should be undertaken to determine the site 
and nature of the obstruction and they should 
be prepared for whatever radical surgery is 
necessary to correct the underlying disease. 
Let me repeat, that I am limiting these remarks 
to one group of patients but that there is always 
time to take a careful history of the present and 
past history and to evaluate thoroughly the 
physiologic status of the patient before 
deciding on a course of action. 
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SUMMARY 


1. Ileus following abdominal operations 
is In our experience almost always due to 
peritonitis. 

2. Tonus is of much greater importance 
than peristalsis in determining the ability 
of the gut to recover in ileus. The abilit, 
of the obstructed intestine to empty its 
contents into the stomach is an indication 
that it retains its tonus, even after peristal- 
sis has disappeared. 

3. A simplified apparatus for maintain- 
ing continuous positive suction from the 
stomach contents is presented; its use and 
the necessary calculations are explained. 

4. A concept of “pyloric balance,” ex- 
pressing the direction of the predominating 
current of fluid through the pyloric ring, 
is introduced. This is essentially an expres- 
sion of the sum of two varying factors: 
intestinal tonus and degree of obstruction. 

5. Quantitative measurement of a nega- 
tive pyloric balance and its conversion 
into a positive balance are attained most 
quickly and most certainly by the em- 
ployment of continuous positive suction 
alone or in conjunction with enterostom\ 
(the additional use of “replacement ther- 
apy” is taken for granted). 

6. The data on 3 illustrative cases are 
presented in detail. 

7. Increasing experience with _ this 
method of treatment indicates that there 
is a large group of patients with intestinal! 
obstruction in which the risk of death is 
far less if decompression of the bowel is 
brought about by continuous suction of 
the stomach than if operation is performed 
within more than a very few hours of 
onset. 
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GEOGRAPHIC DISTRIBUTION OF PEPTIC ULCER 


Huco Miu ter, m.p. 


DETROIT, MICH. 


of over 7000 lives must be reckoned 

with as one of the major calamities. 
Not only is the death rate quite high, but 
the crippling of the individual and the 
prolonged convalescence makes peptic ulcer 
one of the most serious infirmities with 
which the physician has to deal. The 
following task was undertaken in order to 
confirm or discard some of the prevailing 
ideas in regard to the etiology of peptic 
ulcer. 

Many theories have been advanced in 
regard to the causative factor, or factors, 
of peptic ulcer. The most common ones 
are: (1) an hereditary tendency, (2) family 
habits; (3) the physical make-up of the 


4 N infirmity that takes an annual toll 


TABLE I 
DEATHS FROM PEPTIC ULCERS IN THE UNITED STATES 


Stomach Ulcers, Males 


OE OT OST EE 3345 Or I in 
IS a ce nap nee needa eeors 267 or I in 


192.7 deaths 
371.9 deaths 
Stomach Ulcers, Females 
ee 1179 or I in 
| ere 223 or 1 in 
Duodenal Ulcers, Males 


1688 or 1 in 381.9 deaths 
79 or I in 1256.9 deaths 


455.1 deaths 
389.7 deaths 


Whites. .. 
Negroes 


Duodenal Ulcers, Females 


398 or 1 in 1349.5 deaths 
24 or I in 3783.0 deaths 


individual, especially hypertonic gastric 
diathesis; (4) focal infections; (5) circula- 
tory disturbances, (6) a faulty metabolism; 
7) a faulty acid-alkaline regulating mech- 
anism; (8) occupational factors occurring, 
for example, in cooks, tailors, shoemakers, 
etc.; (g) neurogenic disturbances, and 
many more. 

We have consulted the mortality statis- 
tics for the United States as issued by the 
Secretary of Commerce, Washington, D. C. 
The latest statistics available are for the 
year 1928. The population for the United 


States was at that time 120,013,000. 
The white population was estimated at 
106,056,000 and the Negro 11,608,000. 
The total death rate for the whites was 
1,181,746 and for the Negro 190,095. The 
deaths from peptic ulcer were as shown in 
Table 1. 

For the sake of comparison the statis- 
tics as found in the Health Bulletins for 
Detroit and Chicago are also herewith 
reported: 


TABLE Il 
DEATHS FROM PEPTIC ULCER IN DETROIT AND CHICAGO 
Detroit 





1929 1930 1931 








| ' | 
{ Males.. | 89) 63) 54 
1 Females 19| 20) 15 
/ Males. . | 51 32) 24 
| Females 7| 8 6 
16,063| 16,4590 14,704) 13,400 


Gastric ulcers 


Duodenal ulcers 4 
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Chicago 





1927 | 1928 


1929 





{ Males. . 151! 133) 169 156 184 

1 Females | 35| 39 31 40 26 

{ Males.. 51| 58 59 53 ty 

t Females 13} 12 16 19 14 

tree 35,758) 30,552 37,276) 35,325 36,006 
| | 


Gastric ulcers 


Duodenal ulcers 





From the foregoing it will be seen that 
the ulcers are very unevenly divided, not 
only as to sex but race also. Although the 
Negro seems to suffer much less from gas- 
tric as well as duodenal ulcer than his 
white neighbor, this is especially true for 
duodenal ulcer in the women. As a curi- 
osity it may be mentioned that in the city 
of Chicago only one colored woman died 
from duodenal ulcer in the year 1927. 

In passing it would be well for the reader 
to hold his judgment in abeyance in regard 
to race, as in some other countries just the 
reverse Is true. 
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In order to obtain a picture of the peptic 
ulcer as it is found in our hospitals, access 
was permitted to the records of the Henry 
Ford Hospital. In 176,000 admissions 
200 cases of gastric and 1451 of duodenal 
ulcer were definitely diagnosed, or a total 
of 1651. The rate therefore would be almost 
one ulcer case to every 100 admissions. 
Osler, in his General Practice, also reports 
a similar incidence. The foregoing statis- 
tics would indicate that between 83 and 
87 per cent of all peptic ulcers are located 
in the duodenum. Since the death rate for 
the gastric type is about two or three 
times that of the duodenal, it is obvious 
that gastric ulcer is the much more serious 
lesion. 


MEXICO 


In regard to Mexico the author was 
unfortunate in not obtaining more definite 
statistics. The statistics here quoted are 
based on the mortality statistics, con- 
tained in “Cancer in Mexico” by Dr. 
Frederick L. Hoffman of the Prudential 
Life Insurance Co. The statistics are for 
the year 1925. The State of Merida with 
2312 deaths showed 3 ulcer deaths, Vera 
Cruz with 2633 deaths had only one 
ulcer death, Guadalajara with 998 deaths 
showed 3 ulcer deaths, Ixtlan with 399 
deaths had no ulcer deaths, Salina Cruz 
with 247 deaths had none and Tehuantepec 
with 351 deaths also reported no ulcer 
deaths. 

Apparently, to judge from these statis- 
tics, peptic ulcer cannot be a very prev- 
alent disease. It is to be regretted that 
the City of Mexico is not included in the 
statistics as an urban center may alter 
the picture considerably. As the Mexicans 
are very much addicted to strong condi- 
ments it is apparent that hot peppers, 
etc., cannot play a very important role in 
the production of the ulcer. 


WEST INDIES AND PANAMA 


In regard to the West Indies and 
Panama we are more fortunate as the 
reports of the Medical Department of the 
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United Fruit Co. and the Annual Reports 
of the Health Department of the Cana] 
Zone are very complete. According to the 
report of the United Fruit Co. for 1931 
there were 133,048 men and women 
dependent on the hospital and dispensary 
service. The number of white people, from 
the temperate zone, were 5038 and among 
these there were diagnosed 7 ulcers, 5 gas- 
tric and 2 duodenal. There were no deaths. 
The colored and native population num- 
bered 128,861; among these there occurred 
16 gastric and 4 duodenal ulcers, with no 
deaths. The report is remarkable in more 
than one respect, first the rarity of its 
occurrence (I in 720 among the whites 
and 1 in 6443 among the natives and 
Negroes); secondly the preponderance of 
the gastric lesions over the duodenal and 
thirdly the absence of a single death. For 
the last three years, i.e. so far as the 
writer’s statistics go, there has not been 
recorded a single ulcer death among the 
white employees. 

Citing the report for the year 1930 
the population of the Canal Zone was as 
follows: 


TABLE III 
Colored 
3,500 Employees....... 12,000 
10,000 Non-employees... 10,956 
3,011 


Whites 
Employees........ 
Military 
eee 


22,956 


_ Ean (lee 


16,511 


The total hospital admissions were 7824 
for the whites and 7168 for the colored. 
In the whites the diagnosis of peptic ulcer 
was made in 53 cases, 16 gastric and 
37 duodenal. Among these patients there 
were 2 deaths, one from gastric ulcer and 
the other from duodenal, both in non- 
residents. When one takes into consider- 
ation the fact that the population of the 
Canal Zone is, to a large extent, of a tran- 
sient character, the ulcer incident is 
remarkably low. Among the colored popu- 
lation there were 12 gastric and 15 duo- 
denal ulcers, with 5 deaths. As the colored 
man will seek edluialinn to a hospital onl) 
when in extremes, it would be futile to 
draw any conclusions for our comparison. 
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That the favorable condition, as we find 
it at present, has not always prevailed is 
revealed in a report! by Dr. Herbert C. 
Clark, chief pathologist for the Canal 
Zone. In 1914, when the canal was still 
under construction, Dr. Clark published 
his autopsy findings in regard to his ulcer 
findings. In 2100 autopsies the ulcer find- 
ings were as follows: 


TABLE Iv 





Nu mber of Uleers 


Race Autopsies | 


| Rating 





West Indian Negroes 82 |1to19 


Latin Americans (Mesti- 
“| 1 to 39 


Whites i. to 44 





The lesions were about equally divided 
between gastric and duodenal; the sexes 
also were about evenly divided. Among 
the contributing causes there were 5 
with severe hemorrhages, 14 perforations, 
11 general peritonitis, 12 local peritonitis, 6 
with pyloric stenosis, 7 malignancies, 2 
with liver abscesses and 2 with subphrenic 
abscesses. In regard to the cardiovascular 
condition he found 25 with arteriosclerosis, 
22 with syphilitic lesions and 7 with organic 
heart lesions. In only to of all his ulcer 
cases, did he fail to detect evidences of 
cardiovascular lesions. 

From the foregoing statistics it will 
seem that the Negroes showed the highest 
incidence of ulcer lesions, namely 5; the 
mestizoes came next with a percentage of 
2.5 and the white employees, from the tem- 
perate zone, ranked lowest with 2.25 per 
cent. 


ARGENTINA 


Should Argentina be an index to the 
prevalence of ulcer in South America, 
peptic ulcer cannot be very common in the 
southern hemisphere. Dr. Alejandro J. 
Pavlovsky,? head of the Hospital Riva- 
davia, a hospital devoted entirely to 
women, made the observation that peptic 
ulcer was rare among his patients. Going 
over the hospital records he found that 
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in 1925 there were 8072 admissions and 
in only 11 cases was a diagnosis of peptic 
ulcer made. In the year 1926 there were 
7970 admissions with only one case of 
ulcer. Curious to know if this was a single 
phenomenon or a general condition, he 
made intensive inquiries among his col- 
leagues and everywhere he obtained the 
same answer: Peptic ulcers are very rare 
among the women of Argentina. Not 
satisfied, he obtained the post-mortem 
statistics from Professor Fernando Ruiz, 
University of Rosario. In 1041 autopsies, 
performed from January 1, 1922 to July 
1, 1927, Professor Ruiz found only 30 
lesions of peptic ulcer, 24 in the stomach 
and 6 in the duodenum. As to sex there 
were 27 men and only 3 women. 


AFRICA 


In the January issue for 1931 of the 
Archives of the Internal Medicine there 
appeared a very interesting article by 
Dr. Stuart Bergsma. Dr. Bergsma is 
connected with the hospital at Addis 
Ababa and the article deals with the 
ulcer condition as found among the black 
people of Abyssinia. In the two years the 
doctor had been connected with the 
hospital he had occasion to observe over 
200 cases among the blacks; many of the 
lesions were severe enough to call for 
surgical intervention. Curiously enough 
among the 5000 Caucasians he failed to 
find a single case of ulcer. In regard to 
appendicitis his findings were just the 
reverse; many among the whites but none 
among the blacks. It is his belief that the 
high ulcer incidence was due to the strong 
condiments the natives were in the habit 
of using. He also stated that with the 
natives it was either feast or famine, 
mostly famine. As the natives were eating 
their meat, providing they are able to 
get some, cooked, half cooked, or raw, 
there was also the possibility that intestinal 
worms, especially Ascaris lumbricoides, 
may cause the lesions. As a further etio- 
logical factor he considered syphilis, as 
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from go to 95 per cent of the natives 
show a positive Wassermann reaction. 


SYRIA 


In a private communication Dr. Edward 
L. Turner, American University of Beirut, 
states: “I believe your impression that 
peptic ulcers are uncommon among the 
natives of this country is not altogether 
correct, for we see a great number of 
ulcer cases. They are far more common in 
the males. On the other hand we see very 
little appendicitis out here.” 


INDIA 


As the natives of India are in the over- 
whelming majority vegetarians, we should 
find little or no ulcers if the theory of a 
meat diet causing the ulcer lesions be 
correct. In fact peptic ulcers are very 
common, at least in Southern India. We 
can do no better than quote a report® 
by Col. R. McCarrison, 1.M.s., director 
of the Nutritional Research Laboratories, 
Coonoor, Madras Presidency: Gastric and 
duodenal ulcers are extremely common in 
southern India, so much so that at the 
General Hospital Madras, the Medical 
Mission Hospital Travancore and other 
hospitals in the southern part of India 
hundreds of surgical operations are per- 
formed annually for the relief of these 
conditions. The relative frequency of the 
two maladies is not definitely known; but 
gastric ulcers appear to be more common 
in Madras, duodenal ulcers more common 
in Travancore. 

Peptic ulcers being of such frequent 
occurrence, Col. E. W. C. Bradfield, 
I.M.s., and Dr. T. H. Somervell, of South 
Travancore Medical Mission Hospital, de- 
termined to find the cause. It occurred to 
them that the native diet may be the 
offending agent. To prove or disprove 
their theory they undertook, under the 
leadership of Col. McCarrison, a set of 
experiments. Two batches of albino rats, 
seventeen each, were used for these experi- 
ments. The diets used were similar to 
those consumed by the natives, namely 


Miiller—Peptic Ulcer 


MaRCcH, 1934 


tapioca, red chillies (pepper), tamarind, 
fish with ordinary curry stuff and occa- 
sionally meat, chiefly at night. In the 
second group the diet was essential], 
the same, except that for the tapioca, par- 
boiled rice was exchanged. The contro! 
group was fed on a regular diet. None 
of the control group developed ulcers. 
The death rate in both experimental 
groups was very high; 94 per cent in the 
tapioca group and 82 per cent in the rice 
diet group. On autopsy seven on the 
tapioca diet showed definite gastric ulcer 
lesions, of those on the rice diet two died 
from gastric ulcer. None of the rats showed 
duodenal lesions. The investigators reached 
the conclusion that the tapioca as well 
as the rice diet was capable of producing 
gastric ulcers, the tapioca diet, as eaten 
by the natives, being the worst of the two. 

In regard to the occurrence of ulcers 
in other sections of India the reports are 
rather meager. Maj. E. Hingston, 1.M.s.‘ 
1927, expresses the belief that peptic ulcers 
are most common in Southern India, 
less common in Bengal and least common 
in the region adjacent to the foothills 
of the Himalayas. It is his impression 
that ulcers are more prevalent among 
the better classes than among laborers. 
(He writes from Bengal.) He is inclined 
to believe that intestinal parasites, espe- 
cially the ameba, play a major role in 
the production of the lesions. In his 
opinion chronic and focal infections play 
no role, at least not in India. All authors 
agree that gastric carcinomas are rare and 
seldom encountered in the hospitals of 


India. 


CHINA 


To judge from the various reports 
emanating from China peptic ulcer must 
be quite a common affliction. Prof. D. 
S. Robertson, Mukden Medical College, 

made an extensive survey and came to the 
conclusion that the ulcer was not only 
common in China, but also in Korea, 
Formosa and in fact all over the Fa: 
East. In his article he comments on the 
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superficiality of the lesions, lesions which 
heal kindly under a medical regime and 
seldom require surgical intervention. An- 
other author, Philip B. Price,® connected 
with the Elizabeth Blake Hospital, Soo- 
chow, who had traveled very extensively 
all over Korea, made the same observation 
as Dr. Robertson, namely, ulcers are very 
common. Dr. Price comments on the 
excellent teeth of the natives, even to an 
advanced old age, and the rarity of 
appendicitis. In his experience the Koreans 
are very much addicted to strong alcoholic 
drinks, which they consume in large 
amounts. This in contrast to the Chinese 
who are very moderate in that respect 
and, when they drink, take their drinks 
very diluted. In their dietary habits the 
Koreans differ from the Chinese in that 
the former are very much addicted to 
strong spices, while the diet of the latter 
is very bland, almost insipid. 


DUTCH EAST INDIES 


In connection with China and Korea 
it will be interesting to relate of another 
country where the Chinese population is 
considerable, namely Java. On the rubber 
plantations of Java and Sumatra are 
employed besides the natives a large 
number of Indian coolies and Chinese. As 
the condition under which these laborers 
work is essentially the same it is interesting 
to note the difference in regard to the 
occurrence of peptic ulcer. Dr. Kouwenaar 
and his staff of four assistants, at the 
rubber plantation of Deli, Java, made an 
exhaustive study of this condition. His 
report is found in Nederlandsch Tijdschrift 
voor Geneeskunde for the year 1930. In 
2173 autopsies performed they found the 
following conditions present: 














TABLE v 
| | | 
Race | Autopsies| Ulcers Percent- 
age 
Chinese ery | 4123 113 10.10 
: 6 5.60 
Se Dace eee 7 0.95 
2 1.00 
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The Europeans are not included in this 
list as none came to autopsy. It will be 
seen that the ulcers are twice as common 
in the Chinese as in the Indian coolies, 
and ten times as common as in the natives. 
Dr. Kouwenaar and staff are inclined to 
believe that the low ulcer incident among 
the natives is due to the low cholesterin 
content of their blood. The late Dr. W. K. 
Lim, a native of Java, to whom this article 
was referred, was inclined to believe that 
the high percentage of ulcer among his 
countrymen was due to their pernicious 
habit of drinking their tea at an almost 
boiling temperature. He also commented on 
the different eating habits; the Javanese 
were in the habit of using a large amount 
of pepper, spices and other condiments in 
their daily diet, as to the Chinese their 
meals were almost devoid of any condi- 
ments. That the ulcers, as found in the 
Chinese, are not the benign affairs as found 
by the physicians in China will become 
evident from the following table: 


TABLE VI 
Causes of Death Accidental Findings 
Gastric ulcer......... 27 Gastric ulcer......... 48 
Duodenal ulcer....... 16 Duodenal ulcer....... 13 


Gastric and duodenal. 4 Gastric and duodenal. 45 


, 0 ere 47 


From Table vi it will be seen that 42 
per cent of the lesions were severe enough 
to cause death. 


AUSTRALIA 


It seems that in the commonwealth of 
Australia peptic ulcers are very unevenly 
divided. Dr. Frank L. Apperly,’ curious to 
determine if the climate has any influence 
in the causation of peptic ulcer, under- 
took a study in that regard. It would take 
us too far afield to cite the entire statistics, 
it will be sufficient to quote the highest 
and lowest figures. The highest percentage 
he found in the public hospitals of Tas- 
mania, where there were 135 ulcers to 
1000 beds; the lowest were in West 
Australia with only 50 to every 1000 beds. 
Strangely enough he found the gastric 
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lesions to predominate over the duodenal. 
In Tasmania the ratio of gastric to 
duodenal was 105 to 30 and in West 
Australia the ratio was 29 to 21. All 
through the statistics the gastric lesions 
prevailed over the duodenal. 


EUROPE 


In England, Germany, and France the 
peptic ulcer is essentially the same as in 
the United States. Prof. Matthew J. 
Stewart, Leeds University,*® found in 1500 
autopsies 130 cases of peptic ulcer; the 
lesions were about equally divided between 
stomach and duodenum. The percentage 
of ulcers found was 8.7 per cent. 

In Germany, Professor Holzweissig of 
Kiel’ found in 3058 necropsies, 6.9 per 
cent gastric and 5.3 per cent duodenal 
ulcers. 

A very interesting phenomenon occurred 
in Germany during the late war: gastro- 
intestinal diseases and especially the ulcers 
increased to a large extent. This increase 
was not only confined to the civilian 
population, who had ‘*o subsist on a 
meager ration, mostly turnips, but also 
among the better fed soldiers in the field. 
In his report to the government, Prof. 
Dietrich Gerhard, University of Wiirz- 
burg,'® who was in charge of the division 
of internal medicine in the Department of 
Sanitation, ascribed this condition to the 
restricted diet and especially to the rough 
bread. In 1000 cases of gastrointestinal 
disorder 218 peptic ulcers were definitely 
diagnosed and in 140 cases there was a 
very strong suspicion of ulcer. 

In Italy the peptic ulcer is, apparently, 
not as prevalent as in northern Europe. 
Professor Donati, University of Turin," 
found ulcer lesions in only 2.22 per cent of 
his autopsy material. This finding runs a 
close parallel with the ward findings at the 
Ospedal di S. Giovanni of the same city. 

The highest findings in Europe are 
recorded in Denmark with an incident of 
16.7 per cent and the lowest in Russia 
with a percentage of only 0.8. These 
figures are taken from Keen’s Surgery, 
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where it is stated that in 6000 post mortem 
in St. Petersburg only 2 cases were seen 
with ulcer lesions. In the Marien Magdalen 
Hospital, St. Petersburg, with a yearly 
admission of 3500, not a single case of 
peptic ulcer was seen. The figures for 
Denmark as well as for Russia are for the 
year 1910 and may have changed in the 
meantime. All efforts to obtain later sta- 
tistics failed. Anyone acquainted with the 
habits of the Danes will not be surprised 
with the high incident of gastrointestinal 
diseases. The Danes are the gourmands of 
Europe, six meals a day are the rule and 
the Danish table is famous for its quantity 
as well as for its quality. As to Russia the 
writer does not venture to express his 
opinion. 


CONCLUSIONS AND COMMENTS 


From the descriptions of the various 
countries it becomes apparent that the 
incidence of peptic ulcer lesions varies not 
only from country to country but may 
vary in the same locality. All though the 
statistics the males suffered to a far greater 
degree than the females. The accusation 
of climate as one of the etiological factors 
is not borne out by the statistics. The 
Danes and Russians are living under the 
same latitude, still their ulcer incidence 
varies greatly. A curious phenomenon is 
the lessened occurrence of peptic ulcer of 
the white man when entering the tropics. 
Why a man should be subject to ulcer 
lesions, say in Chicago, and almost im- 
mune to it in the torrid zone is hard to 
explain. Apparently he changes his eating 
habits; worry cannot be a cause as in 
Argentina we found a very low incident. 
That there is no racial immunity is well 
illustrated by the Negro. In general the 
Negro in the West Indies is not subject 
to ulcer lesions, though during the con- 
struction period of the Canal the Negro 
showed the highest ulcer incident at 
autopsy; again in Abyssinia the black man 
suffered far more than the white man. 
That focal infections, and especially «p- 
pendicitis, should be responsible for the 
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uleer lesions, is not borne out from the 
\arious reports. We may also dismiss the 
accusation of condiments, especially hot 
peppers, as one of the etiological factors. 
Among the positive factor, which may 
cause ulcers, we may indict malnutrition, 
as it is shown from the description on 
Abyssinia, India and Germany during the 
war. Hot drinks are, in all probability, 
also one of the causes in the production of 
ulcers. The Chinese, with their high per- 
centage of ulcers, are the best proof of 
this. It is also more than probable that the 
average lunch counter in our business 
districts is more to blame for the high 
incidence of ulcer than worry and emo- 
tional upsets. As proof we may refer to the 
statistics for Chicago and Detroit, where 
the white male suffers to a far greater 
extent than the female members of his 
family, or still better the Negro woman. 

In conclusion we may reflect for a 
moment on the anatomical condition of 
the average ulcer. In general we find the 
ulcers in a very circumscribed area, namely 
at the pylorus. A silver dollar will cover 
three-fourths of all the ulcers. The pylorus 
must, by necessity, play a prominent part 
in the production of the ulcer. Further- 
more most of the lesions are found in the 
duodenum which may rise to such high 
proportions as six to one, as found in our 
local hospitals. Again, the great preponder- 
ance of lesions are found in the posterior 
portion of the duodenum and the lesser 
curvature of the stomach. Speculating on 
the causative agent we have to consider 
two caustic juices, the hydrochloric acid 
in the stomach and the alkaline duodenal 
secretion. As Boldyreff, of the Pavlov 
Physiological Institute of Battle Creek,’ 
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has shown, the neutralizing process of the 
acid chyme takes place in very definite 
proportions. He furthermore proved that 
the only organ capable of secreting enough 
alkaline to neutralize the acid was the 
pancreas. A high acidity must of necessity 
call forth a high alkalinity, i.e. an increased 
activity of the pancreas. That this is 
indeed the case we see from our ulcer lesions, 
which are generally located on the posterior 
portion of the duodenum, just opposite the 
pancreatic ducts. The production of the 
ulcers takes place probably as follows: An 
irritant is introduced into the stomach; 
the stomach to protect itself tries to dilute 
the offending substance by pouring out a 
large amount of acid; the acid secretion 
in turn calls forth an increased alkaline 
secretion. The stomach to protect itself 
from the caustic alkaline secretion closes 
the pylorus. Should the offense be repeated, 
or become chronic, the pyloric ring would 
hypertrophy or become stenosed. In case 
the pancreatic secretion should enter the 
stomach, the juice would be squirted on 
the posterior portion, i.e. on the lesser 
curvature. In all our study we found the 
gastric ulcer to be the most serious one. 
This may be explained by the so-called 
“‘magenstrasse”’ of the Germans or stomach 
grooves. The stomach grooves consist of 
tense fibrous strains, extending from the 
esophagus to the pylorus. An ulcer, once 
formed, has a far better chance to heal in 
the pliable mucosa of the stomach or 
duodenum than in the inelastic strains of 
the stomach groove. 

If the foregoing study should convice 
us of one thing, it is that the ulcers are, to a 
very large extent, “self-inflicted” and 
therefore preventable. 


REFERENCES 


1. Crark, H.C. Proc. M. Assoc. Isthmian Canal Zone, 
April to October, 1914. 

2. Paviovsky, A. J. Semana Med., Dec. 22, 1927. 

. McCarrison, R. Indian J. Med. Research, 19: 
no. 1, July, 1931. 

t. Hincston, E. Indian M. Gaz., October 1927. 

5. Rosertson, D. S. China M. J., Nov. 1929. 

5. Price, D. B. China M. J., 28-48. 


7. Appercy, F. L. M. J. Australia, June 14, 1930. 
8. Stewart, M. T. Brit. M. J., 2: 1021, 1923. 
g. Oxford Medicine, p. 124. 
. Geruarp, D. Handbuch der Aerztlichen Erfah- 
rungen im Weltkriege. Vol. 3. 
. Keen’s Surgery, Phila., Saunders, Vol. 4. 


. Boutpyrerr. Bull. Battle Creek San., Oct. 1929. 





SPECIFIC VACCINE IN THE TREATMENT OF 
PEPTIC ULCER* 


J. Witttam Hinton, M.D., F.A.C.S. 


NEW YORK CITY 


HE etiology of peptic ulcer remains a 

complex problem and experimentally 

there are five different methods of 
approach to this disease: (1) vascular 
disturbance from emboli or spastic con- 
traction causing a local ischemia; (2) toxins 
from drugs, chemicals or absorption follow- 
ing extensive body burns; (3) trophic 
disturbances which result from removal 
of the adrenals with the development of 
ulcers; (4) chemically produced from an 
interference in the digestive juices; (5) in- 
fection as the primary factor. 

It is the infectious side of the disease that 
interests us in this clinical presentation. 
Saunders! in his excellent work on the 
bacteriological study of gastric ulcer in 
1930 demonstrated on alpha streptococcus 
in all cases studied. He prepared a vaccine 
from his organism which we have used and 
now after three years we feel justified in 
reporting our results. 

When one states that the treatment of 
gastric and duodenal ulcer is unsatisfac- 
tory, whether one refers to medical or 
surgical methods, it is merely repeating 
what is known to any clinician who has 
had occasion to observe patients suffering 
from this disease over long periods of time. 
In this paper we wish to call attention to 
the use of Saunders’ vaccine as a means of 
giving relief to some patients suffering 
from this chronic recurring disease. 

In the Gastro-Enterological Clinic of 
the Fourth Medical and Surgical Divisions 
of Bellevue Hospital, which ended its 
fifth year in December, 1932, we had 
occasion to observe 583 patients suffering 
from peptic ulcer. Of this group there were 
440 unoperated cases, and 143 patients 


1 Saunders, E. W. A bacteriological and clinical 
study of gastric ulcer. Ann. Surg., 91: No. 2, 1930. 


who had been operated upon before enter- 
ing the clinic. Of the operated cases there 
were 71 patients operated upon for chronic 
ulcer, and 72 for acute perforated ulcer. 
The clinic has been run to determine the 
best method, or combination of methods, 
to be used in the treatment of patients 
conservatively, and we have referred pa- 
tients for operation only as a last resort. 
The one indication for surgery, namely, 
pain which no method of medical treat- 
ment would relieve, has been accepted 
as the only true indication. 

After running the clinic for two years 
and not being satisfied with any method of 
conservative treatment employed i in peptic 
ulcers, we felt justified in using Saunders’ 
vaccine in a group of patients who were 
not progressing satisfactorily with other 
methods of treatment. When this method 
of treatment was first started the vaccine 
was given subcutaneously and we felt that 
one might obtain a reasonable degree of 
success from the vaccine, as foreign pro- 
teins of different types had been used in 
the treatment of ulcers with enthusiastic 
reports. In the first year we administered 
the vaccine subcutaneously to 60 patients, 
starting with one minum, and doubling 
the amount each week until 1 c.c. was 
reached, and then continuing this dosage 
at weekly intervals. Of this group of 60 pa- 
tients 12 had been operated upon for acute 
perforations, and g for chronic ulcers, 
which left 39 unoperated cases under 
treatment. The majority of this group were 
failures from other methods of conserva- 
tive treatment, or else had symptoms 
extending over years. There were 4 gastric, 
2 pyloric, and 33 duodenal ulcers in the 
group. In a few instances the patient 
showed spectacular results, and the few 


* We wish to thank Dr. Joshua E. Sweet, Dr. Edward Watts Saunders and the Department of Experiment +! 
Surgery of Cornell Medical School for the privilege of using the vaccine. 
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xood results in this unsatisfactory group 
lead to some encouragement because as 
previously stated we used cases that had 
neen failures from other methods of treat- 
ment and all of these patients were allowed 
a liberal diet, so any good result could not 
be attributed to a restriction in diet. 
After Swift, Hitchcock, Derick and 
McEwen! published their work on the 
intravenous use of vaccine two years ago, 
Saunders suggested that their principles 
be employed and this we have done for 
the past two years, giving patients a weekly 
injection of vaccine, starting with 10,000 
for the first injection and increasing it 
10,000 a week until the patient received a 
quarter of a million bacteria at an injec- 
tion. Since using the intravenous method 
of treatment we have taken cases in which 
we should expect a more favorable progno- 
sis, as some had been ill only a short time 
and had received no previous treatment. 
During this time we have treated 72 pa- 
tients with intravenous vaccine which 
included g cases of acute perforation, and 


8 cases operated upon for chronic ulcers, 
which leaves 55 unoperated cases under 
treatment and these were more favorably 
selected as they did not necessarily repre- 
sent medical failures from other types of 


conservative treatment; of these there 
were 6 gastric, 3 pyloric and 46 duodenal 
lesions. After following the foregoing tech- 
nique for six months we felt that larger 
doses would be more efficacious and the 
technique now employed is to administer 
25,000 at the first injection, and double 
that amount at each injection until the 
patient is receiving a million bacteria at 
an injection, then continuing to increase 
the dosage 100,000 a week until the 
5,000,000 point is reached. From our 
observations it has been found that the 
patients who have had their epigastric 
pain return, or intensified, for twenty-four 
hours following the injection, offer the 
most favorable prognosis. The diet has 
been restricted in this group and I feel 
that it is best to place the patient on an 


! Swift, H. F., Hitchcock, C. H., Derick, C. L., and 
McEwen, C. Am. J. M. S., 181: No. 1, 1931. 
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ambulatory Sippy regime in conjunction 
with the vaccine administration. 

The evaluation of resu!ts in any method 
of treatment of peptic ulcer is very 
difficult. In discussing cures and improve- 
ments it is important to remember whether 
one is referring to results after a limited 
observation, or whether they are based 
upon repeated visits over a period of 
years. Having had occasion to observe 
583 patients in a five-year period who have 
made a sum total of 8418 visits, my belief 
is that only a small percentage of ulcers 
are cured by medical treatment, and that 
the results from surgical measures are not 
as good as represented in reports from 
most clinics, and the vast majority of 
patient who are treated both medically 
and surgically continue to have some 
discomfort, if closely observed. I do not 
believe that one should rely too closely 
on x-ray findings in ulcer patients in deter- 
mining a cure, as these studies done by 
careful roentgenologists will usually reveal 
some evidence of a duodenal deformity, 
even though the patient may be symptom- 
free over a long period of time. On the 
other hand patients may have negative 
findings who present persistent complaints, 
and they may even need to be operated 
upon after their x-rays become negative 
for the persistent pain. The laboratory 
studies done in our clinic have been of no 
particular aid in prognosticating the course 
of the disease, and the results of our 
studies! have been reported with negative 
conclusions. In deciding the good results 
in the clinic we are relying exclusively on 
symptomatic relief from pain, based upon 
frequent clinic visits. From the observa- 
tions of the past three years I feel sure 
that Saunders’ vaccine has a definite 
place in the treatment of peptic ulcers and 
the results from the use of this method of 
treatment have been quite satisfactory. 
In reporting our results we merely wish 
to call attention to this method of treat- 
ment to be added to our armamenterium. 

1 Hinton, J. W., and Frankle, S. The significance of 


laboratory studies in gastric and duodenal ulcers. A. 
J. SURG., n.s. 17: 25-27, 1932. 





GALLBLADDER SURGERY 


OBSERVATIONS FROM A SERIES OF CASES AS TO THE ADVANTAGES OF EARLY 
OPERATIONS* 


HyMAN BASHEIN, M.D. 


NEW YORK CITY 


HILE this subject has been written 

upon time and again in the past 

few years by surgeons both here 
and abroad, yet, as is the belief of Hans 
Finsterer,' it is the duty of the surgeon to 
repeatedly bring to the attention of the 
internist and general practitioner the 
importance of early operation in gall- 
bladder disease. It is with that aim in view 
that we have made a study of 158 cases of 
gall-bladder operations extending over 


the period from 1927 to 1932 inclusive. 
Although an appeal for early operation in 
gall-bladder surgery, based upon a series 
of cases from this same clinic prior to 
1926, and published in that year, has 


already been made,? still we believe that a 
further study, since then, may bring a 
few more points to the fore and tend to 
lay further emphasis upon this important 
subject. 

From our findings, we cannot help but 
agree with Kirschner, Fowler, Verebely, 
Vidakovits, Finsterer, Diihrssen, Fallon, 
Petermann, Deaver, Schiitte, Carter and 
others in the advisability of early operation 
in gall-bladder disease. In our series of 
cases we made an arbitrary classification: 
those with one to two attacks we called 
early cases, whereas those with more 
than two attacks, many of them having 
had numerous attacks extending over a 
period of years, we called late cases. The 
mortality of the former class, numbering 
34 cases, is 3 per cent, while that of the 
latter, numbering 126 cases, is 8.7 per 
cent. Our total mortality counting all 
cases is 7.6 per cent. The reason for so 
small a number of early cases in comparison 
to the findings of Deaver,* who reports 40 


per cent early cases, or those of one to 
two years’ duration, against 60 per cent 
late cases, or those of two to twenty years’ 
duration, can be explained by the fact 
that from 70 to 80 per cent of all gall- 
bladder cases coming to the clinic are 
peasants (Vidakovits), and thus the type 
to be more neglectful of their physical! 
welfare than the more intelligent city 
folk. 

While it is agreed that not all cases 
coming late for operation have _peri- 
cholecystic adhesions or are necessarily 
difficult cases, we must not overlook the 
fact that the mortality is much smaller in 
early operation. We believe with Kirschner,‘ 
that once the diagnosis of the first attack 
of gallstones is established, operation 
should follow without delay. Our impres- 
sion is based on the fact that, of itself, 
cholelithiasis can rarely be cured except 
by operation, that the use of the duodenal 
sound only tends to mobilize stones in the 
gall bladder and send them down the 
ductus choledochus (Vidakovits), that the 
dangers and difficulties of operation are 
increased with every attack in that each 
one results in further anatomical changes, 
that the lowered resistance with each 
attack along with the increased age of the 
patient minimizes the chances for com- 
plete recovery, that if operated upon 
early the patient is incapacitated only a 
few weeks, whereas if late, he is sometimes 
incapacitated for much longer periods of 
time, and that, finally, the mortality in 
early operation is less than 5 per cent.’ 
Vidakovits justly believes that old cases 
have a greater tendency for so-called 
recurrence of the condition after operation 


* From the Clinic of Professor K. Vidakovits, Francis-Joseph University, Szeged, Hungary. 


506 








ew Series Voc. XXIII, No. 3 


and thus a higher mortality, and Diihrssen® 
is likewise impressed. We know that the 
(irst location of disease in the biliary 
tract is the gall bladder, and that with its 
early removal, there is less chance of a 
later involvement of the choledochus and 
hepaticus ducts. It is known that when 
stones form from infection (Naunyn’), 
the infecting organism enters the gall 
bladder either by the hematogenous route, 
or from the intestinal tract through the 
ductus choledochus, but we must not for- 
get the fact that the infection more 
readily takes place in the gall bladder 
where the bile is more or less stagnant 
rather than in the ducts where there is a 
continuous flow of bile. According to 
Rowsing,® gallstones are not caused by 
infection, but are the result of infection 
as is the case in toxemias of pregnancy and 
infections of long standing with’ high 
temperatures, the pigment and calcium 
coming out of solution as the bile becomes 
more concentrated. Of course, once stones 
are formed in the gall bladder, be it by 
infection or without infection, as is the 
case in the formation of pure cholesterine 
stones (Aschoff®), and they repeatedly 
pass down through the choledochus, they 
tend to dilate the duct, and with the 
infection produce thickening of the wall, 
or from pressure of the stone form a 
decubitus. It can readily be seen, that 
even though obstruction in the duct be 
removed during operation, organisms can 
at a later time find a fertile soil in the 
thickened diseased wall of the duct, par- 
ticularly at the points of sacculation as a 
result of a previous obstruction. Then 
again, the decubitus will form a stricture 
at the point, and along with the other 
pathological findings just described, ac- 
count for the so-called recurrence. In 
support of this reasoning may be cited the 
following case: 


CaseE1. G.1., female, forty years of age, had 


tvphoid fever one year before admission, and 
curing the latter six months had attacks of 
viliary colic with icterus, at one time lasting 
tvo months. Icterus was present on admission 
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as well, and the gall bladder was palpable. Op- 
eration revealed adhesions of the gall bladder 
to surrounding organs and the choledochus 
thickened. Because of the poor physical condi- 
tion of the patient, cholecystectomy was not 
performed. The choledochus was opened and 
in it were found two stones, one small, the other 
the size of a pigeon egg, and a grayish, purulent 
fluid. On bacteriological examination, the 
typhoid bacillus was found in the fluid. Drain- 
age (Kehr) was instituted. 

The patient made an uneventful recovery, 
but returned to the clinic in about ten weeks 
following another attack of icterus. This time, 
with the patient in a better physical condition, 
a cholecystectomy and choledochotomy were 
performed and in the choledochus a stone about 
the size of a hazelnut was again found. Drain- 
age was instituted and a good recovery fol- 
lowed. While the recurrence of stones in the 
choledochus is possible in any instance, yet we 
know that the gall bladder, remaining behind, 
was the contributory factor in this case, because 
out of necessity we were compelled to violate 
the theory of bringing about a cure by remov- 
ing the cause in our first operation. Thus far, 
five years following the last operation, the 
patient is free of any further attacks. The ac- 
companying illustration of this case (Fig. 1) 
indicates the pathological microscopic findings 
of the gall bladder with a diagnosis of a cholecys- 
titis chronica productiva. 

As to when to operate—during the 
acute attack, or during the _ interval, 
Kirschner and Nordmann” favor the 
former, whereas Schiitte'! is for operating 
in the interval only. We are also inclined 
to operate during the acute attack, except 
that we try to combat the symptoms by 
the administration of urotropin intra- 
venously, an icebag locally, and pyramidon 
for a few days before operation. To wait 
longer is without purpose, inasmuch as we 
never know when the attack will subside, 
or when the icterus, if present, will dis- 
appear. There is no doubt that the symp- 
toms tend to weaken the patient and thus 
make him a poorer risk for operation. 
Then again, long waiting may tend to 
put the patient in a frame of mind where 
he will be less likely to consent to opera- 
tion. Should the patient present himself 
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to us in a very weakened condition, we 


can then perform a cholecystotomy or 


choledochotomy, as indicated, and a chole- 


1. Case 1. Cholecystitis chronica productiva. 
a, Atrophic mucosa deficient of surface epithelium. 
b, Muscularis infiltrated with connective tissue. c¢, 
Over abundance of fibrous tissue in subserosa. 


cystectomy at a later time, as in the case 
described. 

Kirschner does not treat patients with 
icterus against bleeding and has not 
observed any untoward effects. Although 
we have not seen any unusual bleeding 
in some cases of icterus operated upon, 
we prefer, when possible, to administer 
calcium chloride, gelatin injections sub- 
cutaneously, serum intravenously, and 
x-ray over the region of the spleen for a 
few days before operation, if only as a 
precautionary measure. 

Contrary to the belief that the improved 
diagnosis with the cholecystography brings 
cases to earlier operation, are the opinions 
of Peterman,'*? Nordmann and Briining.'® 
While we have not found the method in 
any way dangerous when carefully carried 
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out, even when the dye is given intraven- 
ously, we saw no particular advantages 
as far as bringing the case to early opera- 
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Fic. 2. Case 11. a, Mucosa partly ulcerated. b, Muscu- 
laris atrophied and infiltrated with fibrous connec- 
tive tissue. c, Unusual increase in amount of connec- 
tive tissue in subserosa. 


tion is concerned. Nordmann claims that 
with a negative x-ray, the patient will 
refuse operation, and he and Vidakovits 
emphasize the fact that operation is not 
performed for stones alone, but frequently 
for acute and chronic cholecystitis and 
pericholecystitis as well. In the case of 
stones, if there be one blocking the 
cysticus, the gall bladder will not fill 
with the dye and the cholecystography has 
contributed nothing toward the ascertain- 
ing of any presence of stones in the gall 
bladder. If the gall bladder fills with 
dye, then we can determine the presence 
or absence of hydrops and adhesions, but 
if it does not fill the negative findings 
do not mean an absence of disease. !n 
doubtful cases, it is more advisable ‘o 
perform a laparotomy (Vidakovits) rather 
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‘han to wait until more serious anatomical 
changes have taken place, that will com- 
plicate the later operation. 

The opinions concerning the type of 
incision and as to whether to institute 
drainage or close the abdomen completely, 
have been varied, but as to the type of 
anesthesia, we all agree upon the fact that 
it is well to avoid ether. Our choice is 
local anesthesia of the abdominal wall at 
the site of incision with novocaine, com- 
bined with about 100 c.c. of percaine 
poured into the upper abdominal cavity. 
Finsterer and Schiitte report very favor- 
able results with a combination of local 
and splanchnic anesthesia. Although in 
many Instances we are compelled to resort 
to ether at the time the gall bladder is 
shelled out of its bed, very little anesthetic 
is required and the danger to the patient 
from an excess of ether is thus minimized. 
Nitrous oxide-oxygen would of course be 
preferable but its wide use is prohibitive 
because of its cost. 

As to the type of incision, we prefer 
the hook-like, or what the Germans call 
the “‘Hacken,” incision, which is one 
through the midline with its continuation 
to the right from a point a little above the 
umbilicus but not completely through 
the right rectus muscle. Retraction of the 
muscle fibers is prevented by two catgut 
sutures (Perthes’), one above and the 
other below the transverse line of incision. 
We found this advantageous above all 
other incisions because it saves the nerves, 
gives a good view (Petermann), good 
scar and better drainage (Vidakovits). 
While Schiitte reports the occurrence of 
7 hernias out of a series of 371 cases 
operated upon with the paracostal incision, 
and while Diihrssen reports one hernia 
due to drainage and at times a rectus 
paralysis with protrusion in other cases, 
we have as yet to see a hernia as the result 
of our incision, even though we use 
drainage in all cases. The drainage tube 
is placed at the lower right end of the 
incision instead of through the weakened 
linea alba as is the case with those who 
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content themselves with a median incision 
only. In the case of the paracostal or 
pararectal incisions, the nerves are cut 
through in both instances, thus predispos- 
ing to hernia formation. Drainage, when 
necessary, in both of these incisions would 
also be a contributory factor to hernia. 
Then again our drainage affords a more 
natural course for the outflow of fluid 
from the cysticus stump and bed of the 
gall bladder than does that of the other 
incisions, and at the same time acts as a 
tampon for the gall bladder bed. 

Peterman and Schiitte are for primary 
closure of the incision, the latter believing 
that accessory bile ducts coming out of 
the gall bladder are rare, having seen 
only one such case in his series, and he 
uses drainage in rare instances. Klein- 
schmidt'* and Diihrssen on the other 
hand drain every case, and Kirschner is 
also inclined to favor drainage. It is not 
only for the outflow of bile that drainage 
is instituted, but for any possible oozing 
of blood as well. Then again, granting 
that accessory ducts are rare, their presence 
or absence cannot be determined at the 
time of operation, since they are so small. 
We know for a fact, that although the 
cysticus stump is very well tied off and 
properly buried with peritoneum, bile will 
in some instances flow out of the abdominal! 
cavity for several days. We therefore deem 
it advisable to institute drainage in all 
cases, more so, because we see no hernias 
as the result of it, and the healing 
of the incision with recovery of the 
patient is not particularly delayed. We 
agree with Briining who says that even 
one bad result in two-hundred or more 
successes coming from a failure to drain 
is unforgiveable. 

In our series of cases the proportion 
of men to women was 1:11, and of the 
124 women, 80 per cent had had one or 
more pregnancies. Eighty-five of the total 
number of patients were found to have 
adhesions, some of them very severe, and 
almost all of these were in patients who 
had had a number of attacks, in many 
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instances over a period of years. The 
following cases along with their histological 


findings may prove of interest and tend 


Fic. 3. Case 1. High power photomicrograph of section 
indicated in Figure 2, showing dilated capillaries 
filled with neutrophilic leucocytes. 


to bear out some of our remarks concerning 
the importance of early operation. 


Caseu. K.K., female, aged thirty-eight, para 
v, had had attacks of biliary colic every two to 
three months for the past six years and with the 
last attack, two weeks ago, had icterus. Opera- 
tion revealed adhesions about the gall bladder 
with the neighboring organs. In the choledo- 
chus were found two stones and in the gall 
bladder thirty stones. Choledochotomy and 
cholecystectomy, both with drainage, followed. 
Bacteriological examination revealed the pres- 
ence of the Streptococcus pyogenus in the bile 


of the gall bladder. Histological examination of 


the gall bladder wall (Fig. 2) revealed a begin- 
ning acute inflammation on the ground of a 
chronic productive inflammation. Figure 3 
shows dilated capillaries filled with neutrophilic 
leucocytes. The patient recovered and was dis- 
charged, healed, approximately a month follow- 
ing operation. 
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In commenting upon the case just cited, 
one cannot help believing that the severe 
anatomical pathological findings were the 


Cholecystitis chronica (fibrosa) pro- 
b, muscularis 


Cs Great 


Fic. 
ductiva. 
infiltrated with fibrous connective tissue. 
increase of fibrous tissue in the subserosa with a so- 
called yellow granulation tissue. 


4. Case Iv. 
a, Much atrophied mucosa. 


result of the long duration of the illness 
with its repeated attacks. Had the patient 
come for operation before those changes, 
her recovery would probably have been of 
shorter duration than the month that she 
was confined to bed. 


Case 1. F. J., female, aged thirty-two 
years, para i, had her first attack of biliary colic 
fourteen months before admission when she 
was confined to bed for one month. She had had 
many attacks since then, another very severe 
one occurring seven months later. Vomiting g 
was frequent and during the last four wee 
she had attacks every two to three days. Oper: 
tion revealed severe adhesions to surroundi: 
structures, particularly the duodenum. In ¢: 
secting out the gall bladder two abscesses wee 
found between it and the duodenum. In the g 
bladder were found four stones the size © 
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hazelnut and a cholecystectomy was performed. 
[he duodenum at the sight where the two 
abscesses were found, was sewed up, and since 
it was thought that a stenosis of varying degree 
may occur there, a posterior gastro-enteros- 
tomy was performed. The patient died two days 
following operation from cardiac weakness. 
Post mortem revealed no evidence of perftonitis 
or other perforation. 


illness in this instance was not quite as 
long as that of the aforementioned case, 
the attacks were of a very severe nature 
and more frequent. That operation was 
indicated much earlier, there is no question. 


Case iv. D. G., female, aged fifty-nine, 
with a history of an attack of typhoid at the 
age of thirteen years and with five pregnancies, 
had had biliary colic for five years before admis- 
sion. The attacks became more and more fre- 
quent and with the last one two months before 
admission, she had icterus. Operation was 
performed under local anesthesia, 100 c.c. of 
lg per cent novocaine being used with 100 c.c. 
\¢ per cent percaine poured into the upper 
abdomen, but was supplemented with the use 
of 70 gm. of ether as well. It revealed very 
severe adhesions about the gall bladder and the 
ducts. In separating the omentum from the gall 
bladder, a pocket with darkish yellow pus was 
encountered. The gall bladder was finger thick 
and contracted, and in it was a stone the size of 
a hazelnut. Histological examination (Fig. 4) 
revealed a cholecystitis chronica (fibrosa) 
productiva with the development of a so-called 
vellow granulation tissue. Figure 5 of the small 
section indicated in the previous figure but 
greatly magnified, shows fibroblasts, round 
cells, and large, pale, so-called pseudoxanthom 
cells (yellow granulation tissue). 


In one of the foregoing cases, there were 
severe anatomical pathological findings in 
spite of the fact that operation was per- 
formed comparatively early in the disease. 
Vidakovits, in his earlier paper, brought 
out the fact that 6 per cent of the early 
cases coming for operation already have 
very severe adhesions. Such findings only 
emphasize the fact that once the diagnosis 
of gall bladder disease is made, it is never 
too early to operate. 
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While it is true that the duration of 
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A citation of some figures in our mortality 
statistics may prove of interest. In relation 
to age, our mortality was 4.6 per cent in 


































Fic. 5. Case 1v. High power photomicrograph of small 
section indicated in Figure 4, showing fibroblasts, 
round cells and large, pale, pseudoxanthom cells 
(yellow granulation tissue). 









those operated upon under thirty years of 
age. It increased with age, until the 
mortality of the group of fifty to sixty 







TABLE I 


MORTALITY FIGURES AS RELATED TO TYPE OF OPERATION 




















Mortality 
Operation Cases Deaths Percent- 
age 
Cholecystectomy.......... 141 10 7 
Cholecystectomy along with 
choledochotomy or hepa- 
PR doen senncecens 16 2 12)6 
Cholecystectomy with other 
Sivsicdsnewee bus 3 oO Oo 
Choledochotomy alone... . . 5 Oo | oO 
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years was as high as 14 per cent. The 
average age of those that died was forty- 
one years, that being the critical age. In 
relation to the type of operation the 
mortality figures are shown in Table 1. 
The 7 per cent mortality for cholecystec- 
tomy includes all cases, early and late, 
and we must at this point again reiterate 
that only a small percentage of our cases 
came early for operation. The 1214 per 
cent mortality of the next group only 
tends to emphasize the fact that operation 
on the ducts is more serious than that on 
the gall bladder. 

Eleven of the twelve patients who died 
following operation had several to many 
attacks, whereas one had a single attack 
only. Six had severe icterus and fever on 
admission and all of these were found to 
have very severe adhesions at operation. 
Two others had no fever or icterus but 
were also found to have severe adhesions 
and changes outside of the gall bladder. 
Of the 4 cases without adhesions, the causes 
of death are given in Table 1. 


TABLE Il 


Age Causes of Death 


49 Cholangitis 
Hypostatic pneumonia 

36 Adipositis universalis 
Myocard. degeneration 
Bronchopneumonia 

36 Myocarditis 
Hypostatic pneumonia 
Bronchitis diffusa 
Tuberculosis in apex of one lung with col- 

lapse of lower lobe 
30 Peritonitis bullosa 


Many authors have compared a gall- 
bladder operation to that of appendicitis 
in its simplicity, if done early in the 
disease. We wish to bring out a further 
point in the similarity of the two condi- 
tions in stating that as long as the disease 
in both instances is limited to the organ 
primarily involved, the operation is not 
at all difficult. However, as soon as the 
disease spreads outside of the gall bladder 
or appendix, then difficulties are almost 
always encountered. In the former instance, 
when operation is postponed until late in 
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the disease, we find such changes outside 
the gall bladder as adhesions, perforation 
into the free abdominal cavity or to othe: 
organs, abscess formation between this 
and neighboring organs and obstruction 
of the ductus choledochus by stone. We 
saw from the statistics cited in Table 1, 
that operation on the ducts is more serious 
than on the gall bladder and it is likewise 
more serious when other structures out- 
side of the gall bladder are involved. It is 
the same with the appendix: as long as the 
disease is limited to it, the mortality is 
low, but as soon as the appendix breaks 
through, resulting in abscess formation or 
generalized peritonitis, the mortality is 
greater. 

While believing in early operation in 
gall-bladder disease, Fallon at the same 
time emphasizes that gall-bladder surgery 
should be done by the expert only. On 
the other hand we have the opinions of 
Deaver, Verebely and Vidakovits, that if 
cases of gall-bladder disease are operated 
upon early, the work is well within the 
sphere of the young surgeon. When the 
case comes for operation before there are 
any pericholecystic adhesions or perfora- 
tion of the gall bladder with adhesions to 
surrounding organs, the operation is not 
at all difficult. It is only the very old cases 
with the normal anatomy effaced and in 
which may be found perforation, abscess 
formation, severe adhesions, etc., that are 
the troublesome ones, and they are very 
often so to the experienced surgeon as 
well. 


CONCLUSIONS 


1. Operate early in gall-bladder disease. 
We can then expect a smaller mortality 
because there are less anatomical changes, 
the patient is younger and his resistance 
has not been weakened by repeated attacks. 
That the fortieth year is the critical age 
for operation is very true in this instance as 
well. 

2. Institute drainage in all gall-bladde: 
surgery. It is a safety measure in the even’ 
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of the presence of accessory bile ducts in 
the gall-bladder bed of the liver, or the 
possible oozing of blood from the latter. 

3. Do not wait for the interval, but 
operate within a few days of the acute 
attack after some preliminary treatment. 
The adhesions, if present, are more easily 
broken up during the acute attack. 

4. Use local anesthesia along with per- 
caine in the abdominal cavity. This re- 
stricts the use of general anesthesia to the 
time it takes to shell out the gall bladder 
from its bed. 

5. Use the median hook-like incision 
which is continued to the right at a point 
a little above the umbilicus, but not com- 
pletely through the rectus muscle. It avoids 
the formation of hernias and affords better 
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drainage, and, as is the case of the latter, 
the drainage tube with the gauze strip 
placed below and to the right, tends to 
make pressure against the gall bladder bed 
thus stopping any oozing of blood. 

6. If in doubt as to the diagnosis, per- 
form a laparotomy rather than wait for 
further attacks that may cause more 
serious anatomical changes. 

7. So-called recurrence of symptoms of 
gall-bladder disease following operation is 
limited mostly to those cases that come 
late for operation. 

8. If operation is undertaken early in 
the disease, before the involvement of the 
structures surrounding gall bladder, it 
is no more difficult than an appendicitis 
operation. 
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BLOOD CHANGES FOLLOWING SPLENECTOMY * 


RatepH MacDOona Lp, M.D. 


CHICAGO 


PLENECTOMY for rupture or severe 
injury of the spleen is one of the 
oldest abdominal operations about 
which we have definite knowledge. Pliny 
in the first century made the observation 
that often the spleen was a_ particular 
hindrance to runners and that it was 
burned away to give them greater endur- 
ance. Apparently the first excision of the 
spleen mentioned in the literature dates 
back to 1549 and it is said to have been 
performed by Zacarelli. The entire organ 
was removed and the patient recovered.! 
The first authentic experimental splenec- 
tomy in the dog was performed by Zam- 
beccari in 1680 with uneventful recovery.’ 
It is generally believed that, following 
splenectomy, the function of the spleen is 
taken over by the remainder of the reticulo- 
endothelial system. However, it is well 
recognized that removal of the spleen in 
both the dog and man for injury or simple 
lesion as rupture, cyst or twist not involv- 
ing disturbance of the function of the 
organ, is followed by an anemia which 
usually reaches its severest stage after 
one and one-half months and is followed 
by repair which is well advanced after 
three or four months but may not be 
complete for longer periods of time. Varia- 
tions, however, may occur, in that the 
anemia may develop slowly and be of 
slight degree or the reparative process 
may be delayed and up to ten months 
incomplete.’ It has been shown conclu- 
sively that it is the absence of the spleen 
and not postoperative complications or 
accidents, that is the essential factor in 
the production of the anemia. A marked 
increase in the leucocyte count follows 
the operation with a sharp rise from a 


normal of 10,000 to 14,000 leucocytes in 
the dog to 26,000 to 38,000 with a return 
after a few days to 20,000 and a gradual! 
decrease to normal in one to four months.‘ 
Other changes incident to the removal of 
this organ as the increased resistance of 
red cells to hemolysis, the lessened tend- 
ency to jaundice, the reduction of bile 
pigments, the increased excretion of iron 
and the change in the bone marrow to a red 
cellular hyperplastic condition will not be 
considered here. 

Where the anemia failed to develop 
following splenectomy, the possibility of 
accessory spleens, which are sometimes 
found in the dog and man, must be 
considered. Adami and Nichols® state that 
accessory spleens occur in 11 per cent of all 
autopsies while Jolly® reports finding 20 
cases with accessory spleens among 80 
autopsies on children under sixteen years 
of age. Zanda ascribed failure to find the 
usual changes following removal of the 
spleen to the presence of accessory spleens.’ 

It has also been pointed out that the 
repair of anemia due to hemorrhage is 
greatly delayed in the splenectomized dog.* 
It would, therefore, seem to be indicated 
that although the reticulo-endothelial sys- 
tem may assume the function of the spleen 
on the removal of that organ, nevertheless 
this function is not assumed in its entiret\ 
and certainly not for a considerable period 
of time. The feeding of iron and extracts of 
spleen have not been successful in pre- 
venting anemia or in hastening its repair. 

As a substitute for splenectomy for the 
control of hemorrhage, ligature of the 
splenic vessels has been suggested. Mayo’ 
notes that ligature, in man, of the splenic 
artery but not of the vein is not followed 


* From Department of Surgery, Northwestern University Medical School. Read before Chicago Surgical Socie' 
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by necrosis. Roblee' substituted ligation 
of the splenic vessels for removal of the 
gan in 6 cases with a mortality of 66 
ver cent. Cutting off of the splenic vessels 
led in a short time to an anatomical 
reduction of the spleen specific tissue, an 
effect that may be qualitatively but not 
quantitatively equivalent to extirpation of 
the spleen. These results obtained by 
Troell'!! were not applicable without further 
question to sick human beings as the effect 
can only be determined by clinical experi- 
ence. In order to find a method of operation 
in traumatic splenic bleedings as rupture, 
gunshot or stabbing, Sheldon"? ligated the 
whole hilum of the spleen in three dogs, all 
of which died from intoxication by the 
decomposition products of the spleen. In 
complicated cases, Lanz'* advises, instead 
of splenectomy, that ligation of the splenic 
artery be performed as it is less dangerous 
but equally effective. He concludes that if 
splenectomy is unsafe ligature of the 
splenic artery might be recommended. 
Von Stubenrauch" ligated the main trunk 
of the splenic artery at a distance of 8 
cm. from the spleen in a man sixty-six 
years of age who suffered from recurrent 
cutaneous as well as renal and intestinal 
hemorrhages. The man was relieved and 
able to resume his work. Von Stubenrauch 
states that necrosis of the spleen can be 
avoided if care is taken not to injure the 
splenic vein and the ligature is applied at a 
sufficient distance from the hilum of the 
spleen to preserve the anastomosis be- 
tween the splenic artery and the left gastro- 
epiploic artery. In the discussion of this 
report v. Haberer pointed out that ligation 
of the splenic artery is harmless, provided 
the ligature is applied proximal to the 
short gastric arteries. Necrosis of the 
spleen will not follow under these condi- 
tions but does occur when the ligature 
is applied close to the hilum. 

While it is true that the spleen receives 
its blood supply from the splenic artery 
it must be borne in mind that those small 
vessels, the vasa brevia, which arise from 
the terminal branch of the splenic artery 
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at the upper pole of the spleen have a 
free anastomosis with the left gastro- 
epiploic artery on the greater curvature 
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Fic. 1. Subtotal splenectomy. Shaded area of spleen 


removed. 


of the stomach. The arterial system of 
the spleen itself is unique in that it is 
non-anastomotic and the circulation is an 
open one.” 

Consideration of these facts suggested 
that if a part of the upper pole of the 
spleen, supplied by these short anastomotic 
vessels, was left in place, whether the 
remainder of the spleen was removed or 
the splenic artery was ligated and the 
spleen allowed to atrophy, this remnant 
of the upper pole would be supplied with 
blood and should neither atrophy nor 
necrose. It has been pointed out that 








5 16 American Journal of Surgery 
when the spleen had been completely 
removed no regeneration took place but 
if a small portion was left in situ it might 


Fic. 2. Section of splenic remnant sixty-four days after 
subtotal splenectomy. 


hypertrophy and simulate complete regen- 
eration. The latter was denied although 
the remnant did show great capacity for 
hypertrophy.'® Eccles and Freer report a 
remarkable instance in which an abdom- 
inal operation, performed eight years 
after splenectomy for rupture in malaria, 
revealed the presence of a spleen which 
was normal in size and appearance.” A 
review of the literature has disclosed 
little, however, which would indicate 
what influence, if any, a small remnant 
of spleen would have on the degree of 
severity of the anemia or its rate of repair 
following splenectomy. 

To determine, first, how much of the 
spleen would be supplied by the vasa 
brevia the splenic pedicle was ligated 
complete in five dogs under ether anes- 
thesia and the wounds closed, the vasa 
brevia, of course, being left undisturbed. 
Blood counts were made prior to the 
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procedure and then at intervals following 
until the dogs died or were destroyed. 
About one-tenth of the organ did not 
become necrotic while the remaining nine- 
tenths necrosed and was in various stages 
of absorption when the dogs were studied 
at autopsy. Examination of the surviving 
remnant showed grossly normal spleen 
and microscopically there was no dis- 
turbance of this fragment of the organ. 
Four of these dogs died within twenty-six 
days of the operation, apparently from 
the intoxication by the decomposition 
products of the spleen which was necrotic 
in all 4 cases while the fifth dog (No. 78), 
killed on the sixty-third day, was in 
excellent condition at the time, the only 
apparent change being a loss of one pound 
in weight. The post mortem in this 
instance revealed complete absorption of 
the lower four-fifths of the spleen and 
microscopic examination of the remnant 
disclosed normal splenic tissue. 

As shown in Table 1 (Dog No. 78) the 
anemia reached its lowest point about the 
sixteenth day at 4,250,000 red cells, a 
decrease of 2,950,000 red cells, and had 
returned to the preoperative level by the 
thirtieth day. The leucocytosis reached a 
maximum of 35,200 on the sixteenth day 
and then subsided to 20,000 on the sixty- 
second day. However, it had been deter- 
mined that approximately one-tenth of 
the spleen at the upper pole was adequately 
supplied by the vasa brevia in the dog 
and would not become necrotic on ligation 
of the pedicle. To further study the 
influence of this small remnant of spleen 
left in situ on the progress of the post- 
operative anemia a second series of five 
dogs was operated upon under ether 
anesthesia and in each case the lower 
nine-tenths of the spleen was removed as 
indicated in the figure. This relieved the 
dogs of the necessity of absorbing the 
decomposition products of the necrosing 
organ. The remaining one-tenth at the 
upper pole was not disturbed and the 
cut surface was closed with mattress 
sutures. The wounds healed in a short 
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time and the dogs were active and ate 
well. At the time of post mortem two of 
the dogs had gained in weight; one was at 
preoperative weight while the other two 
had lost one pound and 3 pounds respec- 
tively. The latter animal (No. 26) showed 


TABLE | 
GROUP I: LIGATION OF SPLENIC PEDICLE 
Erythrocyte Count 


Dog | Dog Dog 
No. 74 | No. 78 | No. 96 
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demonstrated a small remnant of spleen, 
normal on gross and microscopic examina- 
tion, with no evidence of hypertrophy 
but only sixty-four days or less had 
elapsed from operation to autopsy. In 
none of these dogs were accessory spleens 
found. The accompanying Table 11 shows 
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GROUP II: SUB-TOTAL SPLENECTOMY 
Erythrocyte Count 
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the anemia by the fifty-fourth day and the 
leucocytosis had fallen from a peak of 
31,200 on the seventh day to 20,800. Of 
the remaining 4 dogs, three showed an 
average loss in red cells of 1,250,000 
Table 11) which had been replaced -by 
the fortieth day while the fourth dog still 
had a decrease of 300,000 red cells from 
the preoperative level on the thirty-third 
day. The characteristic variations in the 
leucocyte count, as described earlier, oc- 
curred in each case. Autopsy of these dogs 
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the development of the anemia and its 
early repair in each dog. 

Complete ligation of the splenic pedicle 
with the exception of the vasa brevia showed 
that approximately one-tenth of the spleen 
at the upper pole in the dog is adequately 
supplied with blood by these vessels. 

A small functioning remnant of spleen, 
in this case about one-tenth, decreases 
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the severity of the anemia following 
splenectomy in dogs and increases the 
rate of repair but has little apparent effect 
on the leucocytosis. 

In the absence of accessory spleens in 
the dog one-tenth of the normal spleen 
will prevent a marked destruction of red 
cells and hasten the reproduction of those 
destroyed. 
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HLEBITIS is an interesting and 

important disease. This paper con- 

sists of an analysis of 38 cases of 
phlebitis, with an effort to determine 
some of the important factors in its 
etiology. Commonly spoken of as phlebitis, 
it would be more proper to call the disease 
thrombophlebitis, for inflammation of the 
vein without thrombosis is a rarity. 

Most authorities are agreed that it is a 
lesion caused by infection and the disease 
has frequently been named infective or 
septic phlebitis. The origin of the infective 
agent and the reason for the marked 
involvement of a vein is quite obscure. 

Slowing of the blood-stream, changes in 
the walls of the vein due to bacteria and 
their toxins, and alterations in the compo- 
sition of the blood are important predis- 
posing factors. Propulsion of the blood 
through the veins of the extremities is 
greatly influenced by the muscular activity 
of the limb and when this is decreased the 
flow of the venous blood is likewise 
slowed. This, it is believed, plays a great 
part in the cases complicating surgical 
operations and obstetrical deliveries. The 
force of gravity and the action of the 
valves is also important. Both may well 
contribute to a slowing of the stream with 
increased tendency to localization of infec- 
tion and later clotting and thrombosis. 

Differences in the arterial and venous 
circulation are marked. In the latter there 
is not the individuality of branches that 
one sees in the arterial system and there 
is a distinct separation into a deep and 
superficial system. This adds to the varia- 
tion in the speed of propulsion of the blood. 
\loreover, these peculiarities tend to cause 
changes in the volume flow of the extremity 
which are irregular and scattered, and do 
not involve the entire limb as in obstruc- 
‘ion to the arterial system. This may 
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explain the scattered areas of vein which 
become involved at different times. 

Changes in the walls of veins are difficult 
to determine. Whether the infective agent 
attacks first the endothelial lining and 
spreads to the remaining coats or enters 
through the vasa vasorum and attacks the 
whole wall is much argued but little 
known. Some observers say that the 
inflammation begins in the lymphatics 
about the vein and later involves the vein 
itself. This view is especially supported by 
Homans. The normal thinness of the 
venous wall is also of importance. 

Variations in the composition of the 
blood have been claimed as factors in the 
etiology of phlebitis. This has especially 
been considered in the postoperative cases. 
Allen found that the blood platelets, 
cholesterol, bleeding time and coagulation 
time did not show definite changes postop- 
eratively. Variations in the blood calcium 
were inconsistent. He did find constant 
changes in the fibrinogen, lipoids, red and 
white blood ceils and the prothrombin 
time. Of these, Allen considers the fibrin- 
ogen as the most important. The action 
of this substance was manifested by the 
increased size and strength of the clot 
formed. The postoperative increase in the 
leucocytes he considered significant as 
they are known to furnish thromboplastic 
substances which play an important part 
in the blood coagulation. 

Actual demonstration of the organisms 
in either the venous wall or the thrombus 
formed has not been successful. Brown 
cultured portions of the inflamed vein 
and the thrombi but the cultures were 
negative. Blood cultures have been repeat- 
edly done but no growth secured. In this 
series of cases there were two positive 
blood cultures but in both the original 
disease, of which the phlebitis was a com- 
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plication, explained the positive cultures. 

Analysis of the cases in this series shows 
that the female sex was involved more 
often than the male and married indi- 
viduals more often than single. All of the 
cases showed involvement of the lower 
extremity and most of them were on the 
left side of the body. The incidence of age 
was not conclusive. 


TABLE 1 TABLE It 
INCIDENCE OF SEX AND INCIDENCE ACCORDING 
PART OF BODY TO AGE 
Under 10 yrs......... 
10-20 yrs. 


Married 
Lower extremity 
Upper extremity 
Left side 
Right side 
Ee 
An effort was made to determine the 
presence of foci of infection and see if this 
played a part in the etiology. Fourteen 
cases revealed evidence of focal infection, 
ten having diseased teeth and four diseased 
tonsils. It is evident that the majority 
of the cases were free from such foci. In 
two cases disease of the tonsils was marked. 
One is forced to question whether or not 
an individual whose general resistance has 
been lowered by operation and the disease 
necessitating operation is predisposed to 
phlebitis by such foci of infection. Brown 
has called attention to a seasonal incidence 
in cases of thrombophlebitis. Examination 
of the cases in this review shows that the 
majority occurred during the spring and 
fall, when upper respiratory infections are 
more frequent and troublesome. 


ee 
ee 
CP ant cawek enn 
ge ET Teer 
Above 70 yrs......... I 


TABLE Ul 


SEASONAL INCIDENCE OF PHLEBITIS 


Winter 
Spring 
Summer 


For “a postoperative and postpartum 
cases we might expect to find evidence of 
infection. The postoperative cases num- 
bered eighteen and of these, there was 
wound infection in three. In five, the 
original condition necessitating operation 
was an acute inflammatory one. In the 
postpartum cases, of which there were 
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eight, only two showed evidence of infec- 
tion. Less than a third, therefore, of the 
cases occurring after operation or deliver, 
showed evidence of infective lesions. 

TABLE Iv 
INCIDENCE OF 
INFECTION 
Acute appendicitis... 45 
Breast abscess....... 2 

Wound infection 


TABLE v 
TYPE OF OPERATION 1\ 
POSTOPERATIVE CASES 
Pelvic operations 
Abdominal operations. . 
Vaginal and perineal... 
Tonsillectomy 


TABLE VI 
TYPE OF CASE 

Postoperative 

Post-traumatic 

Postpartum 

ck se cnbeseananeeba 

bee 38 

Fatal pulmonary embolism and _pul- 
monary infarction are complications of 
phlebitis. There were no cases of fatal 
pulmonary embolism in this series. Brown 
claims that the danger of embolism with 
death is slight because of the inflammatory 
nature of the disease and the tendency of 
the clot to be strongly adherent to the 
vessel wall. He does believe that the occur- 
rence of small pulmonary infarcts and a 
resultant bronchopneumonia is common. 
One patient in this series developed 
bronchopneumonia which was of this type. 
In the total series there were three 

deaths, none of which could be attributed 
to the phlebitis alone. 


TABLE vil 
MORTALITY AND CAUSES OF DEATH 
I IN i cw cacnetvateneea 38 
gk.) 3 
Died of pneumonia 
Died of puerperal sepsis............. 
Died of diabetes mellitus............ I 


It must be concluded, therefore, that 
phlebitis is an infective lesion and that the 
presence of foci of infection and acute 
inflammatory lesions prior to operation 
and delivery are important predisposing 
causes. More than this is not justified from 
an examination of the cases discussed. 
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MPIRICISM in the treatment of the 

ailments of man is the foundation 
stone upon which the edifice of 
modern medicine has been raised. Empiri- 
cal formulae and methods were the art of 
our forefathers and it was only with the 
advent of modern scientific medicine that 
much of the chaff was winnowed, leaving 
the seeds of truth. 

Scientific medicine, based upon theory 
proved in the laboratory, has solved all too 
few of the problems before us and it is 
only too apparent that, oft times, some- 
thing is lacking in the present concept of 
the art of modern medicine. 

I make no excuse for the charlatanism 
of the past. Rather, I beseech an apprecia- 
tion of means of giving symptomatic relief 
in obscure conditions. We are all too prone 
to criticize empiricism when empiricism 
cannot be proved in the laboratory and 
frequently overlook the fact that clinical 
results may speak for themselves. Today, 
for instance, we are familiar with the 
criticism directed toward Leriche and his 
arterial stripping in vasomotor disturbances 
and yet one must be impressed with the 
clinical results claimed for and reported by 
this keen French surgeon and clinician, 
results which must be considered empirical. 
Granted, that the laboratory foundation 
for a like procedure would indicate the 
more serious operation of ganglionectomy; 
yet I should plead for the conservative, 
relatively minor procedure which may fre- 
quently give symptomatic relief to the 
patient and reserve the more serious 
procedure if it should fail. 

This is cited as an example of a relatively 
minor procedure, empirical in nature, which 
treats the patient with symptomatic relief, 
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and for my thesis, I wish to call attention 
to other lesions of the peripheral nerves 
susceptible to relief by simple empirical 
methods. 


PSYCHALGIAS 


Psychalgias may be defined as the 
central interpretation of pain without 
known somatic and peripheral cause. 
Brodie! in 1836 in his monograph on 
nervous affections stated that, “The natural 


‘sensations of a part may be increased, 


diminished or perverted, although no 
disease exists in It which our senses are 
able to detect either before or after 
death.” Many of the subjects in this 
monograph dealt with pain of hysterical 
origin. Too often we have overlooked this 
type of pain which may be severe and 
appreciated by the patient as real, as 
evidenced by the frequency with which 
such patients willingly submit to operation. 

Psychalgias may be recognized by the 
severity of complaint associated with 
diffuse sensitivity of the skin over the 
region complained of without pain on 
deep palpation. Von Weizsicker? terms this 
condition a neurosis; Pratt, Golden and 
Rosenthal* have classified it as psychalgia 
or true central interpretation of imaginary 
pain. They reported a series of successfully 
treated cases in 1931 and I have had the 
opportunity of studying their method in 
numerous cases with gratifying results. 

The painful area is localized as sharply 
as possible by palpation or pinching the 
sensitive skin. The involved area is pricked 
with a fine needle, an intradermal injec- 
tion with novocaine solution is made, 
the skin being thoroughly edematized 
near its periphery. If the diagnosis is 


* Read before the Minneapolis Clinical Club. 
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correct, the patient will usually exclaim 
that the pain has disappeared. If the 
relief lasts for several hours to a day or 
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Fic. 1. Mechanism of referred pain, Edinger-LeMaire 
theory. Portion (c) of somatic sensory nerve inter- 
polated in course of afferent visceral impulses. 
Le Maire assumes that a block produced at B affects 
proximal as well as distal portion of somatic sen- 
sory nerve, and thereby stops 
afferent visceral impulses at c. (After Woodbridge.) 


more, one can safely assume that the 
relief obtained was for a psychalgic con- 
dition rather than a true neuralgia or 
organic pain. 


A typical case was Mrs. G., thirty-eight 
years of age, mother of three children, who 
complained of constant, dull aching pain over 
the intrascapular region of the back, unrelieved 
by heat, massage and aspirin in massive doses. 
The examination was entirely negative except 
for the area of diffuse skin sensitivity. An intra- 
dermal injection of 1 c.c. of 1 per cent novo- 
caine as a wheal caused complete relief in about 
thirty seconds. Three weeks later there had 
been no return of pain in this location. 


NEURITIDIES, OR LOCAL IRRITATION 
PARESTHESIAS 


There are those peculiar neuritic mani- 
festations which are evident in people with 
an adipose tendency. Those people whose 
subcutaneous tissue, when subjected to 
single or repeated trauma, develop an 
exquisite sensitiveness which is most 
troublesome. This same condition fre- 
quently presents itself in the immediate 
neighborhood of varicosities, especially 
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those types associated with diffuse venule 
formation. The diagnosis is determined 
not by any specific history or finding, bu: 
rather by the presence of sensitivity when 
the deep or subcutaneous fat is picked up. 
Relief may frequently be obtained most 
spectacularly by the injection of a few 
cubic centimeters of I per cent quinine 
urea hydrochloride into the subcutaneous 
fat. 

This condition was first called to my 
attention by Doctor E. T. Evans who 
told me that his father had recognized 
it since 1882 when, as a student at McGill, 
it had been described to him. I understand 
that Dr. Evans has sections showing 
fibrosis of the deep fat with mononuclear 
infiltration and obvious involvement of 


peripheral nerves running through the 
adipose tissue. He describes it as being 
present most frequently over the internal 
aspect of the knees and ankles and over 
the lumbosacral regions where large fat 
deposits are commonly found. 


I recall the case of a young lady of twenty-one 
years who complained of pain over the inner 
aspect of the knee, aggravated on walking. 
Many of the ordinary signs of internal derange- 
ment of the knee were present without, 
however, the history of locking or synovitis. 
Tenderness over the internal saphenous nerve 
at the level of the knee, localized in the deep 
subcutaneous fat, was present. All symptoms 
were completely relieved by 2 c.c. of 1 per cent 
quinine urea hydrochloride diffusely injected. 
Recurrence about one year later led the patient 
to have her semilunar removed without 
permanent relief. She has had repeated injec- 
tions at intervals of about six months over the 
past three vears, and has no other complaints. 


Allied to this condition is anal pruritus. 
Various and legion remedies are successful 
for certain types of pruritus; others ap- 
parently are obstinate and respond to 
none of the common forms of treatment. 
In desperate cases, I should advise the 
injection of 10 to 15 c.c. of 40 per cent 
ethyl alcohol under the itching area jus‘ 
posterior to the anus and lateral to the 
area of cutaneous involvement, exactly «s 
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solution for local infiltration anesthesia 
would be injected if it were properly given 
except that the injection is made uniformly 
and without tension as the needle is with- 
drawn, care being taken not to inject into 
the sphincters. Slough of more or less 
degree may and usually does follow but if 
the injected area is kept clean and followed 
closely, fresh tissue ordinarily heals in 
without troublesome complications. The 
method of Buie® is advocated, and he 
reports complete failure in about 3 per 
cent of cases, only a little relief in 5 per 
cent, in 8 per cent enough comfort has 
followed the treatment to make it possible 
for the patients to engage in their usual 
activities, and in 84 per cent permanent 
freedom from symptoms was effected. If 
one is reluctant to use the alcohol type of 
injection, gratifying results may be had in 
a certain percentage of cases by using 
quinine urea hydrochloride, in dilution of 
1:600. 

The technique of Yeomons' is perhaps 
the best and simplest for relief of coc- 
cydynia. With the index finger in the 
rectum, the point of maximum tenderness 
is determined by pressure with the thumb 
externally. With a small needle, puncture 
is made in the midline and directed im- 
mediately towards this spot. When the 
spot is reached, the patient usually exclaims 
when 10 to 20 minims of 40 per cent alcohol 
are injected. Yeomons claims only 14 per 
cent failure with this procedure. 


REFERRED PAINS OF SOMATIC ORIGIN 


We are all familiar with the sensitivity 
of certain areas of peripheral innervation 
associated with disease of visceral organs. 
The work of Weiss and Davis,’ Hunter® 
and of members of the surgical department 
at the University of Minnesota has famil- 
iurized many with the relief which may be 
obtained by the injection of the areas of 
peripheral reference of the pain. A brief 
review of the theory upon which such 
relief is based may not be amiss. 

The relief of visceral pain which follows 
Wheal subcutaneous infiltration with novo- 
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caine can be explained by the Edinger- 
LeMaire’ theory, as propounded by Wood- 
bridge,’ namely: 


. . That the visceral afferent fiber does not 
carry the pain impulse into the cord, there to 
transmit it to the connecting neuron, but 
rather that in the posterior root ganglion it 
transmits the impulse to the cutaneous or 
somatic sensory neuron, through which it is 
then transmitted to the connecting neuron in 
the cord (Fig. 1). The portion of the somatic 
sensory neuron that lies in the posterior root 
is thereby made to form one link in the trans- 
mission of the impulse from the viscus to the 
higher nervous centers. Therefore LeMaire® 
assumes that the novocaine injection of the 
distal portion of the somatic sensory neuron 
must affect the function of Its entire extent, 
thereby breaking the sensory pathway. Such 
a mechanism would help to explain the relief 
of visceral pain obtained not only by the 
subcutaneous Injection of novocaine, but also 
by the application of heat or cold and various 
forms of stupes and plasters to the skin. 


Further elaborating along these same 
premises, Rudolph and Smith'! advocate 
the theory that for referred pain to occur 
it is essential that the whole somatic 
neuron remain intact: 


The somatic neurons appear to require to be 
in a state of what one might call “sensory tone 
or tension” before they will respond to the 
afferent impulses coming from the irritated 
viscus, or indeed, from anywhere. A_ violin 
string will not vibrate in response to the 
irritation of the bow unless it be sufficiently 
tense, and in an analogous way the cerebro- 
spinal neuron must be in a state of tenseness 
or tone before referred pain occurs. Whether 
or not this tenseness is dependent upon the 
normal afferent impulses from the periphery 
or upon some other fact, certain it is that 
numbing the terminations of the nerves stops 
the referred response to impulses coming from 
the region of the viscus. The somatic neuron 
is no longer intact. 


For temporary relief of pain of cardiac 
origin, the painful skin area over the left 
side of the chest can be infiltrated as close 
to the epidermis as possible with 3 to 20 c.c. 
of 2 per cent novocaine solution. Many 
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observers have reported varying degrees 
and duration of cessation of pain by this 
method, relief lasting from fifty minutes to 
six hours. The injections can be repeated 
in a very short time if necessary. This 
method is especially applicable to cases 
of angina pectoris coming on at periodical 
intervals. 

I wish to draw attention to the increasing 
frequency with which local anesthesia of 
the sympathetic ganglia is being advocated 
in cardiac lesions. It is a method well 
worth using for the relief of angina pectoris 
where radical surgery is contraindicated. 

Aneurysm of the arch of the aorta may 
erode into the sternum and give rise to 
excruciating pain. Heart disease may also 
cause unbearable pain. Cervical sym- 
pathectomy for these conditions is a 
hazardous procedure. Paravertebral injec- 
tion of the upper thoracic sympathetic 
ganglia, as reported by Mandl,'* Swetlow,® 
Woodbridge” and J. C. White, has given 
satisfactory results with no mortality. 
J. C. White’! made extensive studies 


concerning the anatomy of the pain path- 
ways from the heart and upper aorta. A 
summary of the neuroanatomy, as reported 
by him, includes the following observations: 


Briefly, afferent impulses leaving the heart 
and proximal aorta may follow two different 
routes: They may either ascend the middle and 
lower cardiac nerves to the corresponding 
cervical sympathetic ganglia whence they 
descend in the sympathetic trunk to the upper 
dorsal ganglia, or run directly across the 
posterior mediastinum to these same ganglia. 
Thence the impulses traverse the white rami 
communicantes to enter the dorsal root ganglia 
of the upper thoracic spinal nerves. From this 
point, conscious pain is referred to the corre- 
sponding dermatomes and carried to the 
sensorium over somatic afferent pathways. 
The most accessible point at which these 
visceral pathways can be successfully blocked 
is the upper dorsal sympathetic ganglia or their 
white rami. 


White!! reports several cases in detail, 
showing the clinical results from the use of 
5 c.c. of 95 per cent alcohol injected in the 
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region of the first and second thoracic 
foramina on the left side. These injections 
were preceded by the use of 2 per cent 
novocaine solution. For diagnostic pur- 
poses, novocaine injection to determine 
which rami transmit the painful impulses is 
recommended, and as reported by several! 
observers, the novocaine block alone has 
given lasting relief in a few cases and is not 
as dangerous a drug as alcohol. The same 
procedure is applicable for the treatment 
of angina pectoris of long duration. 


One outstanding case of ours comes to mind 
in which the patient suffered intolerable heart 
pain of several months duration. Complete 
relief followed injection of the upper six 
thoracic nerves with 1 per cent quinine urea 
hydrochloride on both sides until the time 
of her death from her cardiac lesion six months 
later. 

The pain of gall-bladder, kidney, pelvic 
or other intraabdominal origin can be 
relieved temporarily in the majority of 
instances by the interruption of correspond- 
ing afferent impulses from the skin. If the 
pain is severe and distinctly localized, 
infiltration with novocaine of the cor- 
responding painful skin areas causes relief 
of pain. Weiss and Davis’ have perhaps 
accumulated more scientific data and proof 
for the foregoing concept than any one 
else in recent months. They report 25 
detailed cases of visceral pain caused by a 
legion of affections, relieved for from fifty 
minutes to five hours. We are in accord 
with most of their conclusions. Our own 
observation is that cases of violent pain 
with peritoneal response obtain almost 
immediate interruption of pain and lessen- 
ing of rigidity when local anesthesia has 
been used in operations of acute abdominal! 
conditions. Farr™ called attention to this 
twenty years ago and these phenomena 
have been observed by all of us who have 
worked with him. Following the skin 
infiltration and the cessation of visceral 
pain, a dull, unpleasant soreness, discom- 
fort or pressure was noticed occasionally 
but in no instance where the pain was 
sharply localized, did pain continue. 
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The method advocated is of service as a 
temporary measure in cases of visceral 
pain unaffected or little influenced by 
morphine, or can be used as an adjunct 
to morphine as a temporary relief of such 
painful conditions. 


NEURALGIAS 


Neuralgias are manifestations of nerve 
pain arising out of true involvement of 
the nerve trunks or resulting from peri- 
neural inflammation or pressure. They 
manifest themselves by classical distribu- 
tion along anatomical lines. A detailed 
knowledge of neuroanatomy is essential to 
correct diagnosis. Much has recently been 
written of the methods of obtaining relief 
from severe, intolerable true nerve pain. 
Such methods include the radical proce- 
dures of rhizotomy and cordotomy. The 
first prerequisite to treatment should be 
the interpretation of the cause and its 
abolishment, if possible. When this is not 
feasible, do not forget the simpler methods 
of local relief of pain in the application of 
local anesthesia principles. 

No one should fail to appreciate the 
indications for conservative treatment in 
trifacial neuralgia. It is my belief that no 
patient suffering from this affliction should 
undergo the severe open operation until a 
satisfactory injection of the ganglion can- 
not be performed. Harris’ reports over 80 
per cent of permanent cures by the injec- 
tion method in a large series of cases 
observed over a twenty year period. 

It has been my privilege to have in- 
jected several cases of trigeminal neuralgia, 
and I am glad to state that the few cases 
I have observed are still permanently 
relieved. I will not go into the technical 
details of the method of injection which can 
be readily found in Farr’s® monograph on 
practical local anesthesia, Labat’s'” book on 
regional anesthesia and Maxeiner’s® trea- 
tise on the subject. For detailed follow-up 
treatment, I should refer to Wilfred 


Harris'® of London, England. It may be 
well to mention that temporary relief is 
sometimes obtained by the inhalation of 
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trichlorethylene, 25 drops on a handker- 
chief three to four times a day. 

Local anesthetic principles for the relief 
of pain are widely employed in diseases 
related to the nose and sinuses. Particularly 
is it used in the headaches due to nasal 
disorders. In Sluder’s'® monograph on 
“Headaches and Eye Disorders of Nasal 
Origin,” three distinct clinical entities 
were described. In the pain incident to 
pathologic processes affecting the spheno- 
palatine ganglion or its immediate en- 
virons, the distribution of pain to the region 
of the eye, the zygoma, the mastoid process 
and occiput can be diagnosed as coming 
from the ganglion, and relief can be ac- 
complished by topical application of co- 
caine to the sphenopalatine foramen. 
Temporary disturbances may be controlled 
by the use of cocaine. Permanent relief 
may necessitate the injection of alcohol. 

The relief of pain on swallowing in 
advanced tuberculosis of the larynx is 
most important. There are some objections 
to the alcohol injection treatment, the 
chief being the recurrence of the pain. 
However, many such as Fetterolf,”° with a 
large series of cases, report less than 10 per 
cent of failures. 

Hoffman”! deserves credit for introduc- 
ing this method to our armamentarium. 
Usually about 2 c.c. of 95 per cent alcohol 
are injected into the superior laryngeal 
nerve on each side, preferably with an 
interim of three to four days being allowed 
between the injections of the two sides. 

On numerous occasions we have used | 
per cent quinine urea hydrochloride and 
have had results lasting from two to six 
months before a reinjection had to be done. 
However, more lasting results in our cases 
done at the United States Veterans Hos- 
pital were with the use of 95 per cent 
alcohol. In intolerable pain due to malig- 
nant disease, peripheral nerve blocking 
with novocaine, quinine urea or alcohol 
may frequently give remarkably lasting 
relief. 

Up to this point, I have discussed neural- 
gias resulting from local affection of the 
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nerves themselves. There is that large 
group of conditions which have the char- 
acteristics of true neuritis but which 
obviously have a perineural causation, for 
example, sciatica. Though this may be a 
true neuritis, it is most frequently the result 
of perineural inflammation originating 
along the sheath of the nerve. 

For the past few years, we have used the 
method of Hertzler?? for the subjective 
treatment of this condition. Usually about 
30 c.c. of I per cent quinine urea hydro- 
chloride have been used for one single 
intraneural injection in the sheath of the 
sciatic nerve. Results have been varied so 
that about 6 out of 10 cases have been 
successfully treated by this method. Even 
though the percentage of failures seems to 
be quite high, however, I believe it would 
be better to attempt the injection method 
of treatment first and reserve the more 
drastic surgical procedure of spine fusion 
and other recommended surgical proce- 
dures until the injection method has failed 
in at least four to five attempts. 

I have never used alcohol for the in- 
jection of this nerve sheath and have never 
seen any of the men with whom I have 
been associated use anything but novocaine 
and quinine urea hydrochloride. Many 
medicolegal cases have arisen from the 
injection of alcohol into motor nerves. 
Other slightly toxic drugs have been 
recommended by various observers such 
as salt solution, antipyrine, distilled water 
or an innocuous solution which can change 
the tension in the nerve sheath itself. 

This sciatic syndrome may be a mani- 
festation of periarthritis of the lumbosacral 
region and many of our peripheral lesions 
of the trunk and extremities resolve them- 
selves into root irritation from this cause, 
the so-called spondylitis rhizomelica. Local 
paravertebral injection of novocaine fre- 
quently gives enough temporary relief to 
allow of manipulation with breaking up of 
painful adhesions with subsequent per- 
manent relief of pain. Such manipulation 
has long been utilized by the orthopedists 
and a recognition by them of the value of 


Peripheral Nerves 


MARCH, 193; 


the application of local anesthesia should 
prove a welcome addition to their 
armamentarium. 

The local anesthetization of other joints 
is efficacious when manipulation is indicated 
as a part of therapy.”* 


A case in point is that of a male, aged 
twenty-three, upholsterer by occupation, who 
reported the following complaints: Inabilit, 
to abduct or lift the right arm; pain on motion 
of the shoulder. Duration of symptoms, six 
weeks, following a blow on the shoulder by a 
falling chair. The patient was first examined 
three weeks following the injury. The essential 
findings consisted of limitation of abduction 
to 30 per cent, inability to lift the arm and pain 
on motion. X-ray diagnosis: Periarthritis of 
right shoulder. Treatment: 2 c. c. of 1 per cent 
novocaine were injected into the skin over the 
most sensitive area at the humeral head site. 
Immediately the patient was able to abduct 
and flex the arm to almost the normal range 
painlessly except for a sense of stiffness. The 
following day, the patient reported that 
the effect of the anesthesia had lasted about 
five hours but that the shoulder was still 
painful and about the same degree of limitation 
of motion existed. For the next three days, 
daily injections were repeated as at the time 
of the first examination and treatment. At the 
end of the first week there was no limitation of 
motion and only a slight degree of soreness 
persisted. The patient returned for a check up 
two weeks after his final treatment with very 
little residual disability. 


It is of interest to report Kiaer’s” 
application of local anesthetic principles 
for therapeutic relief of traumatic reflex 
contractures. In those cases of contracture 
of the hand following scarring, novocaine 
injection about the scar served a twofold 
purpose. The influence of pain and reflex 
spasm was eliminated and the amount of 
true structural contracture determined. !n 
addition, there was lasting relief from pain, 
coldness, atrophy, with increased mobility 
of the affected fingers. 


PAINFUL CONDITIONS OF THE MUSCLES 


Myalgias manifesting themselves as the) 
do by exquisite peripheral neuralgia m2\ 
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be frequently relieved by the local injec- 
tion of a few cubic centimeters of 1 per 
cent novocaine, allowing relaxation and 
release of painful muscle spasm. 

Myalgia of the Abdominal Wall. I wish 
to recall attention to a most frequent but 
often neglected condition concerning the 
abdominal wall. Pain is the chief symptom, 
which may be sharp, dull or quite severe. 
It is usually chronic and, as a rule, not 
unbearable, but severe enough to make 
life miserable for those so affected. It 
usually affects one quadrant or a localized 
area and may be diagnosed very easily, 
provided the routine examination cannot 
account for the symptoms on the basis of 
organic pathology. Hunter* recently has 
termed this condition myalgia of the 
abdominal wall, and I believe that term 
to be as good as any. For the past few 
years we have had an opportunity to use 
injections of novocaine for the myalgias 
with gratifying results. However, in our 
series of cases, we have found that novo- 
caine injections had to be repeated in 
some instances before a satisfactory result 
was obtained. This led to the use of quinine 
urea hydrochloride in a dilution of 1:600, 
2 to 5 cubic centimeters being injected 
through the fascia but not extending to the 
peritoneum. 

Hunter® brought out a most important 
method in eliciting the differential diag- 
noses of myalgia from other obscure abdom- 
inal conditions, namely: 


In cases of myalgia, when the abdomen is 
palpated as the patient lies flat on his back with 
knees drawn up, there is no marked tenderness. 
When, however, he gradually raises his head 
and his trunk towards the sitting position, the 
recti are called into action and a markedly 
sensitive spot is readily demonstrated on 
systematic palpation of the abdomen. The 
pressure necessary to elicit the tenderness 
varies sometimes, but is never excessive. Care 
must be taken during the examination that the 
patient maintains his muscles in active con- 
traction. The sensitive area can then be 
ccurately localized. The tip of the finger is 
thus rather large for the very exact localization 
hich is desirable before injection treatment is 
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undertaken. It is well to remember in palpation 
of the abdomen that: (1) Tenderness elicited 
over relaxed muscles may be either parietal 
or intraabdominal in origin. (2) Tenderness 
elicited over relaxed muscles, but absent when 
the muscles are contracted is intraabdominal 
in origin. (3) Tenderness elicited readily on 
pressure when the abdominal muscles are on 
guard, but present with relaxed muscles hardly 
at all, originates in the abdominal wall. 


Painful abdominal scars can be success- 
fully treated by the injection of quinine 
urea hydrochloride dilution, 1:600, intra- 
fascially. Farr and Maxeiner® have used 
this method for years and have had 
successful results with many such cases. 
Of course, it must be realized that not all 
injections are successful but the method is 
well worth attempting prior to more 
radical measures. 


CONCLUSIONS 


1. A plea is made for symptomatic 
relief of peripheral nerve manifestations. 

2. Principles of the application of local 
anesthesia are often effective in giving 
such relief. 

3. Radical operative measures are not 
indicated in many conditions until more 
conservative measures have been given a 
fair clinical trial. 

4. The best relationship of physician to 
patient is thereby maintained. 


The observations here recorded have been 
made on the instructive material placed at my 
disposal when I was assistant to Dr. R. E. 
Farr, and associated with Dr. Stanley R. 
Maxeiner. 
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MALIGNANCY OF THE TONSIL 


WituaMm E. Costotow, m.p. 


LOS ANGELES, CALIF. 


ALIGNANCY of the tonsil has for 
many years been considered to be 
practically a hopeless and fatal 

condition. Radical surgery and cauteriza- 
tion have been used with practically no 
avail. As pointed out by Berven,' in 
tonsillar malignancy the metastasis is 
usually an invasion by direct continuity 
from the primary growth to the lymph 
glands. Surgical removal would necessitate 
removal en masse of this entire area. 
Broders,! in a survey of his vast material 
at Mayo Clinic, was unable to report 
cures by surgery alone; Bloodgood! was 
also unable to report permanent results 
from surgery alone. Simmons! in Boston, 
out of 54 cases of malignancy of the tonsil, 
treated only one case surgically. Since the 
advent of radiation, many attempts have 
been made, with various radiation tech- 
niques and with varying degrees of success, 
to treat this type of malignancy. An 
increasing number of definite arrests are 
being reported from the use of radiation, 
and this treatment is now considered to be 
the method of choice. 

Martin and Pflueger? have observed that 
“marked radiosensitivity is common to all 
pharyngeal tumors and is not entirely 
confined to any histological variety.” They 
state that pharyngeal tumors are often 
more radiosensitive than their histologic 
counterparts of the adjacent oral cavity, 
intrinsic larynx, or esophagus. Broders! 
places nearly 60 per cent of tonsillar 
carcinomas in grade Iv. 

Lymphosarcoma, the most radiosensitive 
type of tumor, comprises a considerable 
group of the pharyngeal tonsillar tumors. 
The primary involvement in these tumors, 
in practically all cases, can be expected to 
disappear after radiation. 


a 


In the Soiland Clinic during the period 
from 1922 to 1931, 39 cases of malignancy, 
of the tonsil were treated. Twenty-seven 
cases were carcinoma and 12 were lympho- 
sarcoma. In considering the cases in this 
paper we will discuss these groups sepa- 
rately, as the clinical course and the 
response to radiation is quite different in 
each group. 

The great majority of our cases were 
advanced when we first saw the patients. 
We considered the disease to be in its 
early stage if the primary lesion was 
confined to the tonsillar fossa and pillars. 
One case was considered early which had a 
movable metastatic gland, because the 
primary lesion was quite limited. The 
table of classification of our cases follows: 


TABLE I 





Tonsil Malignancies 





Lympho- 
sarcoma 
12 Cases 


(Per Cent) 


Classification , 
Carcinoma 


27 Cases 
(Per Cent) 





Early cases 





Advanced cases 














Operable nodes 





Inoperable nodes 66.7 











The majority of our cases of carcinoma 
of the tonsil were referred from genera! 
practice and were very advanced (92.6 
per cent), with 92.6 per cent presenting 
metastatic nodes on admission, as Table 
1 shows. Of the lymphosarcoma cases, 
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$3.3 per cent had metastatic glands on 
admission and 66.7 per cent were con- 


c 


sidered to be advanced cases. Many had 


Fic. 1. Case 9879. Carcinoma of tonsil. Patient alive 
and free from symptoms three and a half years after 
radiation treatment. 


not been recognized as malignancies but 
had been considered and treated as various 
types of infections and inflammations until 
they had become advanced. A number of 
our cases were so extensive that it was 
difficult clinically to determine whether 
or not the growth was primary in the 
tonsil with extension to the base of the 
tongue, or the opposite was true. In some 
cases It was also difficult to determine 
whether or not the growth was primary 
in the tonsil or the pharynx. 

Metastatic glands which were unilateral 
or had not broken through the capsule 
and become fixed were considered operable. 
In Duffy’s* series of 122 cases of tonsillar 
carcinoma, he considered 28 per cent early 
and 72 per cent advanced. Nodes were 
present on admission in 58.2 per cent of 
his cases, with 30 per cent of these being 
considered as operable. Berven! of Stock- 
holm reports a series of cases which were 
also earlier and more favorable for treat- 
ment than ours. [ e refers to 42 cases of 
tonsillar carcinoma, 71.5 per cent having 
metastatic nodes on admission, of which 
21.4 per cent were considered operable. 
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PRINCIPLES OF TREATMENT 


The technique of treatment in 
majority of our cases in the past 


40. a 


Fic. 2. Case 141. Lymphosarcoma of tonsil. Patient 
alive and free from symptoms ten years after radi- 
ation treatment. 


consisted of the use of surface filtered 
radium element, applied to the tonsil 
areas, combined with extensive radiation 
produced by means of high voltage x-ray 
or radium element packs applied to the 
sides of the neck at a distance. In some 
cases radium seeds, either glass or, more 
lately, gold seeds were used. A conserv- 
ative attitude has been maintained regard- 
ing the treatment of the metastatic glands. 
If no metastases were present on admission, 
external radiation by means of x-ray was 
used; if glands appeared, surgical removal 
followed by radium implantation or ex- 
ternal radiation was advised. The same 
procedure was considered the method of 
choice for nodes discovered on admission 
which were deemed operable (unilateral, 
movable glands). Extensive involvements 
of fixed glands and bilateral involvements 
were treated by high voltage x-ray alone, 
and as 77.8 per cent of our carcinoma 
cases came in the class just mentioned, 
this method of treatment was used in the 
great majority of cases. 

Berven of Stockholm has observed that 
lymphatic glands are true protective agents 
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against the spread of cancer as long as 
their function is unimpaired. He used radia- 
tion alone in the primary cases without 
gland metastasis. Surface application of 
radium was applied to the primary growth, 
and the radium pack (teleradium) applied 
externally. In cases with operable metasta- 
sis, radiation was given to the glands and 
primary tumor. If the glands disappeared 
nothing further was done; but, if some of 
the metastatic growth still remained, bloc 
dissection of the glandular regions was 
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done together with implantation of radium 
needles in the field of operation. External 
radiation alone with the large radium 
pack was used in the inoperable cases. 
Since 1930 Berven! has used an improved 
teleradium technique, giving protracted 
fractional treatment similar to the method 
outlined by Coutard with high voltage 
x-ray. 

The prolonged fractional method of 
treatment, according to the principles of 
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Coutard,‘ is now used quite generally as 
the method of choice in the treatment of 
tonsil malignancies. Radiologists who have 
attempted to follow this technique realize 
that it is a very formidable method. 
Under-dosage will completely fail to pro- 
duce favorable results, while over-treat- 
ment may produce disastrous results. The 
method is time-consuming, requires careful 
daily examination of the patient, and 
should be attempted only by those who are 
thoroughly experienced in observing radia- 
tion reactions and are scientifically 
equipped to follow the details of technique 
carefully. Good primary results have been 
unofficially reported from the New York 
Memorial Hospital and other cancer cen- 
ters. This method is now being carried 
out in tonsil malignancies in our Clinic 
with more encouraging immediate results 
than we have secured from previous 
techniques of radiation. 

Table 11 shows the methods of treatment 
which were employed in our cases. 


DISCUSSION OF RESULTS 


In our series of tonsillar carcinomas, 
with 92.6 per cent considered advanced, 
we were able to secure primary healing in 
25.9 per cent of the cases. The percentage 
of patients free from signs and symptoms 
after one year was 25.9 per cent; after 
two years II.1 per cent; and, after three 
years the percentage was only 3.7 per cent. 
Berven' reports 25 per cent primary healing 
in his group of cases treated prior to 1924, 
with none alive after three years. Out of 14 
cases treated from 1924 to 1927 with a 
heavier radiation technique, 42.8 per cent 
primary healing was obtained and 268. 
per cent were alive after three years or 
more. Eight patients treated by Berven’ 
with the teleradium technique in 1930 have 
all shown primary healing. Five of these 
patients had metastasis at the beginning 
of the treatment. Out of 49 patients with 
carcinoma of the tonsil treated between 
1921 and 1924, Duffy reported 20.4 per 
cent clinically free from disease from five to 
nine years. 
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Coutard‘ has reported 46 cases of carci- 
1oma of the tonsil which were treated by 
means of his protracted fractional high 
voltage x-ray method alone, with 26 per 
cent alive and free from signs and symp- 
toms three years after treatment and 18 
per cent alive and well after five years. 
The extreme radiosensitivity of lympho- 
sarcoma of the tonsil makes possible mych 
better primary and permanent results 
from radiation techniques which are not 
sufficient to secure the same results in the 
carcinoma group. In our series of lumpho- 
sarcoma, with 83.3 per cent of the cases 
presenting metastatic glands on admission, 
9, Or 75 per cent, showed complete dis- 
appearance of the primary lesion and 
remained free from signs and symptoms 
for one year, and 33.3 per cent for three 
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years following treatment. After five years 
25 per cent are alive and free from signs 
and symptoms. One patient has remained 
well seven years, and another ten years 
following treatment. Out of 35 cases of 
sarcoma of the tonsil, Berven has secured 
disappearance of the primary tumor in 
71.4 per cent and five-year cures in 36.7 
per cent. 


CONCLUSIONS 


1. Improvement in radiation technique, 
allowing larger total dosage, has produced 
an increase in the percentage of arrests in 
tonsillar malignancies. 

2. Definite three and five year arrests 
have been produced by means of radiation 
in a group of malignancies, hopeless from a 
surgical standpoint. 
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ACTINOMYCOTIC FOCAL INFECTION 
WITH METASTASES TO THE OS PUBIS* 


Rosert B. HaAInING, M.D. AND FRANKLYN D. HANKINS, M.D. 


LOS ANGELES, CALIF. 


INTRODUCTION 


O most clinicians actinomycosis has 
been a disease of three patterns: the 
superficial cervicofacial, the deep ab- 
dominal, and the thoracic. These three 
sites have fixed themselves in our minds 
partly by the persistence of the popular 
fancy that straw-chewing is a way of 
“catching” the disease. This legend has 
made it easy to remember that occasionally 
enough organisms are swallowed or aspi- 
rated to produce the abdominal or thoracic 
type of actinomycosis. So far so good: 
the mouth probably is the common hiding 
place of the organisms, and they do 
accomplish their invasion of the cervico- 
facial, thoracic and abdominal regions by 
more or less “direct’’ methods of extension. 
But they have other subtler swifter routes 
of attack, and straw-chewing as an etio- 
logical factor in true actinomycosis is 
probably a piece of attractive mythology. 
Modern workers are compelling us to im- 
prove our views of etiology and trans- 
mission, and the accumulation of authentic 
reports has shown that actinomycosis is by 
no means limited to a few patterns, but 
is a clinicopathological entity of protean 
manifestations. 


MODERN VIEW OF ACTINOMYCOSIS 


It now seems fairly well established that 
the aerobic acid-fast organism Streptothrix 
hominis (less correctly known as Actino- 
myces hominis) which is found commonly 
on grasses, is not the etiological agent in 
actinomycosis. Streptothricosis is a disease 
quite distinct from actinomycosis, though 
both diseases are due to organisms belong- 
ing to the same order actinomycetales, of 


the family actinomycetaceae, of the genus 
actinomyces. 

In 29 consecutive cases at the London 
Hospital, Bates! reports that Actinomyces 
bovis (a non-acid-fast anaerobic organism 
which has not been found outside of man 
and animals) was the causative agent in 
every case. Lord,? in this country, has 
recently reviewed the cultural, clinico- 
pathological, morphological and staining 
differences between the actinomyces and 
the streptothrix groups. He points out that 
the terms are too often used synonymously 
and that this improper usage ignores the 
distinctions which have been carefully and 
thoroughly drawn between them. 

In 1932 Lord,’ using the McIntosh and 
Fildes method of anaerobic cultivation, 
obtained pure cultures of actinomyces 
from scrapings around the teeth of 
patients in a group of 70, none of whom 
suffered or had ever suffered from actino- 
mycosis as far as could be determined. 
British workers have also found Actino- 
myces bovis in carious teeth and in the 
tonsils of healthy individuals. The best 
view seems now to be that the organisms 
may exist harmlessly in the human gastro- 
intestinal tract, chiefly in the buccal cavity. 

What factors initiate the disease we do 
not know. Probably this depends upon the 
resistance of the patient, the virulence of 
the organism, and possibly foreign body 
trauma. At all events, with well-supported 
evidence of the mouth habitat, it is not 
surprising that regional involvement of the 
cervicofacial region (50 per cent primary 
site) and abdominal invasion by swallowing 
(30 per cent) should be the commone:' 
primary anatomical sites. Next in order 


*From the Department of Pathology, Newton Evans, M.p., Director, Los Angeles County General Hospit 
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f frequency is the thorax (20 per cent) 
ind it is probable that in this form the 
ganisms are aspirated from the mouth 


Fic. 1. Roentgenogram taken August 16, 1932 showing 
destructive lesion of medial aspect of body of right 
pubic bone with marked separation at symphysis 
pubis. 


or invade by direct extension from the 
cervicofacial region or the esophagus. 
Hematogenous Spread. Actinomycosis 


does not characteristically invade new 
territory through the blood stream, and 
practically never by way of the lymphatic 


system. Lymph glands are peculiarly re- 
sistant and it is very rare to find one of 
them affected. 

When it does occur, hematogenous spread 
is seen first and far more commonly as a 
terminal event; secondly as a means of 
distant metastasis in rare forms of the 
disease whose behavior is similar to that 
of a focal infection. 

All deep-seated lesions which cannot be 
drained (and, perhaps, oxygenated) readily, 
have a marked disposition to terminate in 
an actinomycotic pyemia with the produc- 
tion of multiple abscesses. This general 
distribution of the organisms practically 
never occurs early in the disease, and is 
usually the final overwhelming triumph of 
a long stubborn invasion. 

Actinomycotic Focal Infection. Some- 
times an actinomycotic lesion is discovered 
in an organ or tissue with no other demon- 
strable involvement, and remote from the 
thorax or gastrointestinal tract. From the 
work of Lord and others the best inter- 
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pretation of these rare lesions seems to be 
that the organisms enter the blood from 
an obscure alimentary tract focus, usually 


Fic. 2. Roentgenogram taken May 12, 1933 showing 
productive reaction and narrowing of interval be- 
tween bodies of pubic bones by about one-half since 
the former examination. 


the buccal cavity, often the teeth or/and 
tonsils. While the metastatic lesion flour- 
ishes, the primary focus may remain 
dormant and continue dormant after re- 
moval of the distant infection. This is 
vividly illustrated by reports of cures 
following nephrectomy* in several cases of 
actinomycosis confined to the kidney. 

Probably an example of this uncommon 
“actinomycotic focal infection” is actino- 
mycosis confined to a bone. 

Osseous Actinomycosis. Involvement of 
a bone is the rarest of all known types of 
ray fungus infection. It is usually seen as an 
attack upon the vertebral column by 
extension from a primary pulmonary or 
intestinal lesion. 

Two or three cases have been reported of 
a solitary bone lesion with no evidence of 
actinomycosis elsewhere in the body. The 
extreme rarity of these cases in the litera- 
ture may be due in part to the fact that 
when a solitary area of destruction is 
discovered in a bone with no other demon- 
strable lesion, actinomycosis is seldom 
brought under suspicion. 

Under the heading “‘actinomycose osse- 
use primitive,” Allenbach, Sartori and 
Zimmer‘ in 1931 analyzed 18 reported 
cases of osseous actinomycosis. In this 
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series there seemed to be a tendency to 
localization in the bones of the lower 
extremity: femur 4, tibia 4, foot 3 cases. 
As in pyogenic osteomyelitis, the site of 
predilection in the long bones was the 
metaphysis. 

In the case which these workers them- 
selves reported there were two distinct 
actinomycotic abscesses each in the center 
of a bone. The first appeared in the 
calcaneum, and responded well to surgical 
drainage and iodine therapy. Some months 
later another abscess was discovered in the 
center of the shaft of the tibia. To them 
this case predicated a hematogenous trans- 
mission of the organisms to the bones from 
a primary focus which was dormant locally 
and undiscoverable except perhaps by 
cultural and micioscopic methods. 

How the pathogens get into the blood 
stream and why they find lodgement in the 
center of a bone can only be conjectured. 
Perhaps direct or adjacent trauma stirs up 
a primary infection and opens the way 
into the general circulation. Given such a 
blood stream invasion we can _ readily 
imagine that disease or trauma of a bony 
part might provide suitable soil for the 
development of an actinomycotic abscess. 


REPORT OF A CASE 


August 1, 1931: H. A., a Jewish stationery 
salesman, contracted a severe upper respiratory 
infection which developed into pneumonia. 
Routine urinalysis disclosed a high sugar con- 
tent. The patient recovered promptly from 
the pneumonia and the diabetic condition was 
controlled by suitable diet and insulin injections. 

September 15, 1931: He complained of a 
dull pain over the right inguinal region radi- 
ating to the thigh. A diagnosis of phlebitis was 
made. 

April 1, 1932: The pain became so severe that 
the patient was confined to bed for one week. 
Rest seemed to afford some relief and the man 
returned to work but at no time was he free 
from pain. 

July, 1932: A cystoscopic examination in a 
private hospital revealed nothing abnormal. 
Roentgenograms of the pelvis were reported 
as showing “‘a moth-eaten appearance of the 
pubic bones in the region of the symphysis.” 
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August 2, 1932: A swelling appeared in th 
left lower abdomen near the pubis. The pai: 
was intense and was relieved only by morphine 

August 16, 1932: He was admitted to the 
malignancy service of the Los Angeles Count, 
General Hospital with a diagnosis (made by a 
urologist at a private hospital) of carcinoma 
of the prostate with metastases to the pubis. 
The memorandum sent by the private hospita! 
was “Patient is suffering with a carcinoma of 
the prostate with metastases to the bony 
pelvis. Refer case to the malignancy board at 
the Los Angeles General Hospital.” The man 
was in extreme distress and was given morphine 
sulphate gr. 1¢ to control his pain. At this 
time his daily insulin dosage was 60 units which 
was six times as much as he usually needed. 

Physical examination revealed a well-devel- 
oped and well-nourished man of forty-nine. His 
skin was of fine texture and showed no 
abnormal scars, fissures, or ulcerative lesions. 
There were no indications of pathological 
changes in chest or heart. Blood pressure 142/82. 

In the lower abdomen, there was a firm 
tender mass which seemed to be attached to 
the pubic bone, and extended over into the 
left inguinal region. The overlying skin was 
moderately tense but apparently not attached 
to the mass. 

The prostate, by rectal examination, seemed 
smooth, slightly increased in size, not fixed. 

Laboratory Findings: Hemogram: Hemoglobin 
80 per cent; red blood count 4,950,000; white 
blood count 17,050. Urinalysis: Normal. P.S.P.: 
75 per cent of the dye excreted in one hour. 
Wassermann: Negative. 

August 16, 1932: Roentgenogram of the 
pelvis showed ‘“‘a circumscribed destructive 
lesion of the bone at the medial aspect of the 
body of the right pubis, with marked separation 
at the symphysis pubis, consistent with, but 
not distinctive of neoplasm; particularly not 
giving the type of metastasis associated with 
carcinoma of the prostate.” 

August 28, 1932: Cystoscopic examination 
revealed ‘‘a bladder neck contracture, median 
bar, and particularly no evidence of carcinom: 
of the prostate.” 

August 29, 1932: A tentative diagnosis was 
made of osteomyelitis of the right pubis wit) 
prevesical abscess, and it was decided to 
establish drainage of the affected area. 

Findings at surgery were a large inflamm:- 
tory mass 8 cm. in diameter, pointing 5 cl. 
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above the pubis and 6 cm. to the left of 
the midline. A destructive lesion of the 
body of the right pubic bone near the 
symphysis pubis opened into a subcutaneous 
ibscess through a large circular opening above 
and posterior to the symphysis pubis. The 
cavities were filled with a seropurulent exudate 
containing numerous greenish yellow granules. 

The actual cautery was applied to the lesions 
for a period of approximately four minutes. 
The wound was then packed with iodoform 
gauze. 

Material sent to the mycologist was re- 
ported as “pus contains sulphur granules. 
Colonies in the pus show ray formation, but 
no club-shaped ends. The mycelia are long 
and branched with a tendency to coil.” 

August 30, 1932: Roentgenograms were 
made of jaws and chest but there was no 
evidence of actinomycotic foci. 

The treatment instituted consisted of oral 
administration of potassium iodide, and daily 
changing of the iodoform in the wound. 

September 27, 1932: He was practically 
free from pain. The wound had almost filled 
in with granulation tissue. The patient was 
discharged to the Out-patient Department. 

January 1, 1933: He had gained 40 pounds 
in weight, was free from pain, and his daily 
insulin intake had been decreased to 7 units. 
The pubic wound had healed except for a 
small area 0.5 cm. in diameter from which 
one drop of fluid discharged daily. 

May 10, 1933: He appeared before the 
malignancy board and reported that for three 
months he had found it unnecessary to use 
insulin. In February he discontinued the use 
of iodides, believing himself cured. Shortlv 
thereafter the swelling reappeared in the right 
inguinal region, and there was considerable 
drainage from the old operative wound. 

To combat this recurrence he began the use 
of iodine again and at present he is taking 400 
drops of tincture t.i.d. “‘The condition has 
subsided. The wound from all appearance is 
entirely healed. However, he has developed a 
slight rash on the forehead and nose which is 
probably due to the iodides. Therefore, he was 
advised to discontinue the use of iodides for 
one month. Request x-ray of pubic region for 
p:ogress.”’ 

May 12, 1933: The roentgenologist reported: 
Definite productive reaction at the zone of 
bone destruction in the body of the right 
pubis, and narrowing of the interval between 
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the bodies of the two pubes by one-half since 
the former examination of October 19, 1932. 
Small oval zone of rarefaction in the body 
of the left pubis which was not so clearly 
evident in the former examination, consistent 
also with mycotic osteomyelitis.” 


TREATMENT 


It would be facetious to credit the 
favorable progress of this case to the use 
of the cautery. The important factors 
are free drainage and oxygenation of the 
affected area by whatever means they are 
obtained. This man’s story of recurrence 
when he discontinued, and regression when 
he resumed iodides, illustrates the efficacy 
of iodide therapy and the importance of 
continuing the treatment over a _ long 
period of time. 


COMMENT 


The narrowing of the interval between 
the bodies of the pubic bones and the 
productive healing reaction at the zone of 
bone destruction in the body of the right 
pubis will be apparent by reference to 
the film photographs. If the rarefied area 
in the left pubis is a second actinomycotic 
lesion, it may be a recent metastasis from 
the original focus, or it may have been 
co-existent (though not so evident radio- 
graphically or clinically) with the abscess 
of the right pubis. In either case, it seems 
remarkable that symmetrical lesions should 
have been produced in bones which are 
very rarely selected by actinomyces 
bovis. 

A month or so before this man came to 
our service, he was examined and x-rayed 
by a competent urologist who mistook 
the lesion in the os pubis for metastasis 
from carcinoma of the prostate. Metastases 
from prostatic neoplasm do not usually 
produce circumscribed destructive lesions, 
and do not usually involve the pubic bone. 
However, earlier in the course of the 
disease the x-ray appearance may have 
been more suggestive, and in a man of 
this age, with some signs of prostatic 
enlargement, it was not wholly unreason- 
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able to propose such a diagnosis. The 
roentgenograms were consistent with neo- 
plastic involvement of some kind, and it is 
well to remember that osseous actinomyco- 
sis may closely simulate malignant metas- 
tases to bony structures. 

Probably the day is far distant when 
physicians will culture the scrapings from 
around a man’s teeth or tonsils to deter- 
mine whether he has an actinomycotic 
focal infection This form of disease is too 
rare, and the cultural methods are too 
difficult for general use. Yet, in this case, 
there would have been no other pre- 
operative way of convincing oneself that 
the man was suffering with actinomycosis. 
By far the most useful diagnostic procedure 
at hand is x-ray examination, but the 
roentgenographic appearance of an actino- 
mycotic lesion is by no means _ patho- 
gnomonic. However, the most important 
information about a patient of this kind, 
is that he has a progressive and destructive 
bone lesion, and this much the x-ray 
verifies for us. 
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As far as we are able to ascertain, ther 
is no other recorded case of actinomycosi 
involving the pubic bone. 


SUMMARY 


Modern workers have shown that actino- 
myces bovis (probably the etiologica! 
agent in cases of true actinomycosis) 
may be cultured from the mouths of some 
apparently healthy persons. It seems 
reasonable to believe that the organism 
may exist harmlessly in the human gastro- 
intestinal tract, chiefly the buccal cavity. 

Actinomycosis sometimes behaves like a 
focal infection. The primary focus is 
presumably in the mouth in most cases. 

Osseous actinomycosis is the rarest form 
of the disease. So-called “primary”’ osseous 
actinomycosis is probably an example of 
actinomycotic focal infection. 

A case is reported of actinomycosis 
involving the pubic bone with no other 
demorstrable actinomycotic lesions. The 
pubic lesions were first interpreted as 
metastases from prostatic carcinoma. 
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HE art of pneumonography may be 
conveniently divided into two fields 
of special endeavor, namely pleuro- 

graphy and bronchography. 

The same instrument, a rubber catheter 
with a metal stilette to guide it, may be 
used for both procedures and both proce- 
dures require the introduction into the 
thorax of a substance opaque to the x-ray 
for the purpose of revealing or delineating 
a pathological condition, the existence, 
extent or character of which is obscure. 

Pleurography serves its principal and 
almost only purpose in outlining the fistu- 
lous tracts of persistent empyemas. This is 
a field however for the exploitation of the 
thoracic surgeon. 

Since the problem of diagnosis of intra- 
pulmonary conditions is much more com- 
plicated, bronchography has a much wider 
application and as the use of iodized oils 
and bismuth powder to outline diseased 
conditions in the bronchial tree becomes 
more general, lung diagnosis enters a new 
field, just as did gastroenterology when 
opaque mixtures were first used in the 
diagnosis of diseases of the alimentary 
tract. At the present time the gastroenter- 
ologist considers the fluoroscopic examina- 
tion of the stomach of primary importance. 
It appears to the author that we have now 
arrived at a parallel stage in the art of 
lung diagnosis. 

The principal use of lipiodol for intra- 
bronchial injection is in the outlining of 
bronchiectases, but if it is kept in reserve 
as a diagnostic method for this purpose 
only, many obscure lung conditions will 
continue to remain obscure. Every case of 
parent bronchiectasis is not in reality 


* 9 





PNEUMONOGRAPHY 
ITS TECHNIQUE, INDICATIONS AND CONTRAINDICATIONS* 


Mitton Sitts Lioyp, M.D. AND Leo T. PERRAULT, M.D. 


NEW YORK CITY 


such a case. The authors have seen 
several patients with abundant and even 
foul expectoration in whom the bronchial 
tree was normal. These individuals gener- 
ally improve greatly or the condition 
even clears up entirely after one or two 
injections of lipiodol. It may be possible 
therefore to handle these cases without 
bronchoscopy. In any event the bron- 
choscopist may be compared with the 
tourist. He will see more if he knows what 
he is going to see. The injection of lipiodol 
under the fluoroscope limits considerably 
the field of possibilities. As a consequence 
the operator’s attention is frequently 
directed to lesions outside the ordinary 
field of bronchoscopic observation. He is 
enabled to prepare himself beforehand for 
the final step in diagnostic procedure or 
the first step in treatment. 

To present the many indications for 
lipiodol bronchography, it would be neces- 
sary to enumerate the conditions which 
may exist in the lungs and which may not 
be clearly explained by the standard 
methods of examination. In brief they are 
dilatations of the bronchi, strictures of 
the bronchi due to internal or external 
causes, new growths of the lung or bronchi, 
enlargements of the hilus and bronchial 
glands malignant or inflammatory as the 
case may be. Bronchography is illuminating 
in the study of cases with fibrous thicken- 
ing of the lung or pleura. It indicates 
fibrosis of the lung by its failure to enter 
the alveolar spaces and it indicates the 
degree of thickening of the pleura by giving 
a clear demarcation of the lung margin. 

In institutions where equipment and 
staff are immediately available, these 


ases selected from the Out-Patient Departments of St. Luke’s Hospital and Staten Island Hospital, New York. 
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observations may be made by combining a 
fluoroscopic and bronchoscopic examina- 
tion. Such institutions, however, are few 


Fic. 1. Lipiodol study of normal chest after excess oil 
had been drained off by lowering patient’s head. 


and the authors believe that the first step 
in the study of a diseased lung when 
bronchography is indicated should be the 
injection of the opaque mixture behind the 
fluoroscope following a more simplified 
technique. In fact the ordinary routine 
becomes an office procedure so that pa- 
tients may be cared for with greater facility 
and with much less expense. Add to this 
the confidence that the operator can 
proceed with the assurance that in nearly 
all cases satisfactory radiograms can be 
obtained and the method imposes itself 
upon our acceptance. 

Many instruments for the injection of 
iodized oils into the trachea and bronchi 
have been devised but since the authors 
consider fluoroscopic control a primary 
essential of the work only that method 
which admits it will be described. 

This technique requires the insertion of a 
soft rubber catheter into the trachea so 
that the operator can work in the dark. 
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It may be inserted by the nose or by the 
mouth with equal facility but the authors 
believe the oral route preferable, because it 


Fic. 2. Lipiodol study of chest showing dilated bronchi 
on left side and impaired drainage on right. Trachea 
is also well outlined. 


reduces the area of mucous membrane to be 
anesthetized, it facilitates the changing of 
the catheter from one bronchus to the other 
and it avoids the danger of carrying in- 
fected material from the nose into the 
trachea. There is also the visual assurance 
that the lipiodol dces not enter the stom- 
ach. The danger of iodism is thus reduced 
to a minimum. 

Myerson! and one of the present authors? 
working independentiy produced instru- 
ments with the same basic principle, 
namely a soft rubber catheter directed by a 
curved metal stilette. Myerson’s catheter 
has the advantage of being composed of 
material opaque to the x-ray but the ordi- 
nary catheter can generally be seen by 
the trained eye and is easily seen as soon «is 
its inner surface is moistened by the 

! Myerson, M. C. An introducer for lipiodol in lung 
mapping. Am. J. Roentgenol. e* Rad. Therap., 1929. 


*Llovd, M. S. A refinement in the technique 
intrabronchial injections. Laryngoscope, Sept. 1929. 
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opaque mixture. The author’s catheter, 
having an attachment at the proximal end 
lor the fingers and thumb (see Fig. 10), is 
more easily controlled by one hand. The 
other hand is free for the use of the laryn- 
geal mirror until the tube is well into the 
trachea. The metal disc offers a protection 
against dropping the catheter into the 
trachea, during manipulations in the dark. 
The manufacturers of the instrument 
conceived the idea of flattening the shaft 
of the stilette for about 3 inches near its 
distal end. When the point of the stilette is 
bent downward against the plane of this 
flattening the thumb ring is set at an angle 
of 45° to its perpendicular direction. In 
this way the ring is given the proper 
adjustment for the natural position of the 
thumb when the instrument Is in use. 

In our work the following technique is 
adhered to: A tray is set up including the 
following: a sterilized catheter, a Yank- 
auer laryngeal syringe, a laryngeal mirror, 
a medicine dropper and a 20 c.c. Luer 
syringe. A second tray includes an alcohol 
lamp, a supply of 5 per cent cocaine or 
1 per cent nupercaine, two tins of lipiodol 
(or an equal amount of other opaque agent) 
and a bowl of hot water in which to warm 
the lipiodol. 

(There are several preparations of iodine 
on the market, all of which have given 
good results in the hands of different men. 
It may also be stated here that in a series of 
about 200 bronchoscopies and _lipiodol 
injections by the catheter method, 5 per 
cent and 10 per cent cocaine have been 
replaced in about 100 cases by 1 per cent 
and 2 per cent nupercaine respectively. The 
latter appears to be equally satisfactory. 
In fact so little anesthesia is needed that it 
is impossible to judge between the merits 
of any two agents.) 

[he application of the anesthetic is 
directed to the lungs from the very begin- 
ning by dropping the solution into the 
trachea with a Yaunkauer syringe. Enough 
of it will be coughed up to render the faucial 
structures insensible. The preparation 
hould be applied a few drops at a time at 
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intervals of from three to four minutes, 
until the patient ceases to cough when the 
drops enter the bronchi. This indicates 





Fic. 3. Lateral view of chest containing lipiodol, show- 
ing position of dilatations in relation to anteropos- 
terior plane. 


satisfactory anesthesia of the trachea and 
right bronchus. The left bronchus can then 
be controlled by allowing a few drops to 
trickle down the trachea while the patient 
is tilted to the left. The procedure is best 
done slowly and should occupy about 
twenty minutes. As an added precaution 
when the actual insertion is begun the 
catheter may be filled with the anesthetic 
which will escape when it is uncorked 
after it has entered the trachea. Although 
the bronchial lining membrane is not 
specialized in absorption as is the gastric 
mucosa, it must be remembered that most 
of the cocaine or nupercaine injected into 
the lung remains there and is not diluted 
to the same extent as when applied to the 
mouth or pharynx. In general about 3 c.c. 
of a 5 per cent solution of cocaine will 


suffice. It is futile to attempt to estimate 
the dose received by the patient as there is 





$40 American Journal of Surgery Lloyd & Perrault—Pneumonography 


no way of telling how much of it is coughed 
up and expectorated. 
The operator should work in the dark 


Fic. 4. Anteroposterior view of chest of sixteen-year- 
old girl, showing patch of pneumonia above area of 
“7 : ” °¢ ° = “ce : ” y 

noneycombing”’ in right base. “Tenting”’ of left 
pericardium is also remarkable. 


room with a weak source of light attached 
to his head in order to prepare his optical 
accommodation for the fluoroscopic screen. 

The tip of the catheter, held in the right 
hand, is then passed between the cords 
and the metal disc is pushed forward by 
means of the finger rings as far as possible. 
The catheter is so designed that in the 
average patient its distal end is then at 
the level of the bifurcation or about an 
inch above it. The patient is then asked to 
lean toward the left. The finger rings are 
grasped with the left hand and the right 
thumb is used to rotate the point of the 
stilette toward the patient’s left side. The 
catheter is then pushed forward and will 
generally enter the left bronchus. It is 
advisable to begin with the left bronchus 
since a change to the right is always more 
simple behind the screen. The patient 
holding the catheter is now ready to be 
placed behind the screen by an assistant. 
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The operator fills the syringe with th 
previously warmed lipiodol and connect 
it with the catheter. If the patient cough: 


Fic. 5. Lipiodol injection of same chest as shown in 
Figure 4. Note particularly dilatations of bronchi 
opposite area of pericardial “tenting”’ on left. 


at this point, he should guard against 
having the plunger blown out of the 
syringe. It is also well to keep the tip of 
one finger between the patient’s teeth 
while the injection is being made, other- 
wise the tube may be pinched off and 
pressure from the syringe may separate it 
from the metal disc. 

The operator watches as the oil descends 
for evidence of obstruction to the air 
passages or immobility or deformity of 
the bronchial tree. When enough oil has 
been injected the catheter is easily changed 
to the right side. If the catheter is kept 
on the stilette when not in use it acquires 
a curve corresponding to the curve of the 
stilette. This curve can be used to advan 
tage by rotation of the catheter until its 
point is directed toward the selected 
bronchus. Oil is again injected until the 
required part of the bronchial tree 
outlined. The tube is then withdrawn anc 
x-rays are immediately made. With exc« 
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tionally good patients who tolerate the 
anesthetic easily, a better film is made by 
allowing the patient to bend over and drain 


Fic. 6. Anteroposterior view of chest in case of con- 
genital stricture of bronchus, showing lipiodol which 
was prevented from falling into lower lobe being 
aspirated into upper lobe. (Patient in erect posture.) 


off the excess lipiodol. The bronchi appear 
then to be ‘‘whitewashed”’ on the inside 
and one branch does not obscure another. 
(Fig. 1.) If it is necessary to outline the 
upper lobe, the injection should be made 
lying down. It is possible to outline the 
upper lobes in the erect position by filling 
the stem bronchus with oil to the level 
of the upper lobe branch and then asking 
the patient to inspire deeply. The oil 
will in this way be drawn into the upper 
lobe branches. (Fig. 6.) 

By this simple method a great deal of 
light can be thrown upon obscure lung 
conditions and when the services of a 
bronchoscopist are not available anyone 
can acquire a reasonable facility in this 
technique in a short time. 

Like any other procedure this one cannot 

‘recommended without reserve and there 

e certain patients in whom it is con- 
traindicated. Amongst these have been 
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included those suffering from fever, he- 
moptysis and tuberculosis. Fever and 
hemoptysis are contraindications for any 


Fic. 7. View of same chest as shown in Figure 6, taken 
about one minute later. Lipiodol can now be seen in 
lower lobe. 


surgical procedure unless it is therapeu- 
tically intended, when these manifestations 
are severe. Otherwise in the experience of 
the authors the patients’ condition is not 
adversely influenced by the injection of 
lipiodol. The problem of tuberculosis is 
not so easily disposed of. The invasion of 
the alveolar spaces of the lung by the 
injected lipiodol is a daily object lesson 
and the danger of carrying bacilli with it is 
apparent. Nevertheless several authors, 
particularly French, report the use of 
lipiodol in cases of tuberculosis even to 
the extent of its injection into bacillus- 
bearing cavities by the introduction of a 
needle through the chest wall, without the 
occurrence of unfavorable accidents. In 
tuberculosis intrabronchial problems con- 
sist generally of stenosis, pressure from 
without or kinking of the tubes. These 
conditions are better mapped out by the 
use of bismuth powder which the authors 
would recommend instead of lipiodol. 
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A real objection, however, to the exercise 
of this method of examination does exist 
in the following groups of cases. They may 


Fic. 8. Anteroposterior view of chest of Case rv. Nodule 
can be seen in left anterior second interspace, other- 
wise there is no evidence of metastases. 


be classified under the general heading of 
patients with diminished oxygen reserve 
and this main group may be divided into 
tie a: sub-groups, viz. 
. Anemias 

2. Emphysemas 

3. Asthmas 

4. Cardiac insufficiencies. 

In all these cases the reduction in the 
available respiratory surface brought about 
by the injection of lipiodol may exceed 
the available respiratory reserve and pre- 
cipitate an air hunger of distressing sever- 
ity. In sub-group 3 there is danger of 
producing atelectasis with its accompany- 
ing dyspnea and in sub-group 4 the extra 
burden suddenly thrown upon the heart 
may cause death. Whenever there is 
evidence of diminished oxygen reserve 
from any of these causes lipiodol broncho- 
graphy should be postponed until some 
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relief has been provided for the underlying 
condition. If the operator has the slightest 
doubt of the patient’s respiratory suf- 


Fic. 9. Same case as Figure 8. Sufficient obstruction 
to prevent entry of lipiodol into lower lobe. 


ficiency he should content himself, at the 
most, with the injection of one lung at a 
time. On the other hand, when care is 
taken to avoid patients suffering from 
these easily detectable incapacities, the 
use of opaque substances in the bronchi 
is invaluable and almost without danger. 
There remains for discussion the inter- 
pretation and evaluation of the x-ray 
findings. In order to obtain the greatest 
amount of information the films should be 
slightly overexposed and views should be 
taken in both the anteroposterior and the 
anterior oblique directions. Bronchiectasis 
is the result of a loss of pulmonary volum: 
either through atelectasis or fibrosis © 
both. Extensive involvements with tl 
attendant shifting of the mediastinum an: 
diaphragm and the usual physical sig: 
are easily detectable. Fibrosis may, ho. 
ever, occur in localized areas. The be 
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indication of such an area is a wedge- 
shaped retraction of the cardiac border 
which appears in the x-ray as a “tenting” 
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motility and peristalsis in the lung is the 
index of the effectiveness of pulmonary 


drainage and pulmonary drainage is the 








Fic. 10. Author’s lipiodol catheter. 


of the pericardium. If care is taken to see 
that lipiodol enters such an area dilated 
bronchi will usually be found within its 
borders. It is of paramount importance to 
keep this in mind when estimating the 
surgical possibilities of a given case since 
such isolated areas frequently exist in the 
better lung without physical signs. (See 
Figs. 4 and 5.) 

An essential incident in the development 
of bronchiectases is the closure of the 
alveolar spaces. It can therefore be cate- 
gorically stated, that if lipiodol demon- 
strates the patency of these spaces there 
are no dilatations of the bronchi, whether 
or not the outlines of the bronchial tree 
are visible. The converse is equally true: 
that when lipiodol fails to enter the 
alveoli after cough the etiological factors 
necessary for the production of bron- 
chiectasis are present. 

Fluoroscopic examination of the chest 
during the injection of opaque substances 
offers opportunities for the following obser- 
vations: (1) comparative size of the two 
lungs; (2) movement or obstruction to 
movement of the opaque substance; (3) 
changes in the outline of the bronchial 
tree; (4) study of the upper lobes or other 
parts invisible to the bronchoscope or 
stereoscope by suitably altering the posi- 

on of the patient; (5) movement of the 
‘aphragm and mediastinum; (6) motility 

' the internal structure, including bron- 
‘nial peristalsis and respiratory variation 
in the caliber of the bronchi. The degree of 


first essential in the maintenance of lung 
health. When the oil is injected “‘blindly”’ 
valuable information in this respect Is 
missed. Many other incidents in the 
behavior of lipiodol in the lung intrude 
themselves into the fluoroscopic examina- 
tion. Fluoroscopy in bronchography is 
little used and hence its value is little 
recognized. The following case reports will 
serve to emphasize the value of studying 
the living image of the bronchial tree. 


CASE REPORTS 


Case. J. B., a white female, aged twenty- 
eight years, entered the hospital because of 
the expectoration of blood. The x-ray examina- 
tion indicated an interlobar effusion on the 
right side, and physical signs suggested some 
form of partial obstruction to the right bron- 
chus. An injection of lipiodol was made on 
March 28, 1930. The oil was seen to descend 
into the right bronchus to about the mid-point 
where it was completely arrested. It continued 
to accumulate until the end of the inspiratory 
movement was reached, when it suddenly 
dropped to the bottom of the lung. 

Bronchoscopic examination made two days 
later revealed a pedunculated tumor at the 
middle of the right stem bronchus, although 
the x-ray of the bronchus containing oil was 
normal. 

Case 1. D. P., white female, aged forty- 
three years. The patient had pneumonia in 
the summer of 1926. Since that time she has 
had a chronic cough with expectoration which 
increased up to “from one to two cups daily.” 
When seen August 13, 1930 she was expectorat- 
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ing about 8 ounces daily of a very foul sputum. 
Physical and x-ray examination raised the 
suspicion of bronchiectasis. A lipiodol injection 
was made September 8, 1930. The resultant 
films showed a narrowing of the left stem 
bronchus. There was no evidence of bron- 
chiectasis. The patient improved greatly after 
the injection. On September 21, 1930 a bron- 
choscopic examination was made. The narrow- 
ing was found to be due to pressure from 
without, apparently from enlarged glands. The 
patient improved rapidly after the single 
bronchoscopy and thorough drainage of the 
lower lung field. When seen in June, 1931 she 
was still without complaints. This case demon- 
strates the value of lipiodol injections into the 
lung both as a diagnostic and as a therapeutic 
agent. (X-rays not available for publication.) 
Case 1. A. Y., white female, aged forty- 
two years. The patient had “influenza” in 
1918 at which time she expectorated a great 
deal. Since then she has had frequent colds 
which “last all winter,” occasionally with 
fever. The physical examination and x-ray 
were indicative of a bronchiectasis on the left 
ide. During a lipiodol injection which was 
made on April 22, 1931 the oil was watched 
entering the left stem bronchus. At a point 
about the level of the mouth of the upper 
lobe bronchus the descent of the oil was 
arrested. There was a momentary boiling 
movement in its surface and then it shot 
upward into the upper lobe bronchus. As this 
behavior of the lipiodol had never before been 
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observed in the erect patient, a film wa: 
immediately made, which showed the oil stil 
in the upper lobe bronchus (Fig. 6). After ai 
interval of about one minute a second film 
was made (Fig. 7), which showed the oil t 
have descended into the lower lobe bronchus 
with no evidence of abnormality. A_bron- 
choscopy performed on May 11, 1931 revealed 
what appeared to be a congenital web of the 
left stem bronchus perforated by a small hole 
about the size of the head of a match at its 
center. 

Case iv. A. K., white female, aged forty- 
one years. The patient submitted to a mastec- 
tomy in the fall of 1928 for a carcinoma of the 
right breast. 

In October, 1931 she complained of pain 
in the left side of the chest and in the sub- 
sternal region. The x-ray showed a suspicious 
nodule in the second left interspace and the 
lower part of the left lower lobe was poorly 
illuminated and presented some indistinct 
shadows. On physical examination “after- 
breathing’”’* was heard over the left base pos- 
teriorly. A lipiodol injection was decided upon 
in an effort to reveal the extent of pulmonary 
involvement. The resultant plate dem- 
onstrated that none of the oil entered the left 
lower lobe. The metastases were therefore 
much larger than had been suspected by either 
physical examination or the ordinary stereo- 
roentgenography. (Figs. 8 and 9.) 

’Lloyd, M. S. After-breathing a useful sign in the 
diagnosis of the lungs. N. York J. Med., Sept'15, 1931. 
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HEAD IMMOBILIZATION FOR SKULL RADIOGRAPHY 
A SIMPLE METHOD IN THE POSTERIOR ANTERIOR POSITION* 
Grorce E. Moore, m.D. 

: ANTIGO, WIS. 


HE past few years have shown 

marked progress in thé diagnosis of 

pathological conditions of the head, 
especially those conditions associated with 
diseases and injuries affecting the acces- 
sory sinuses. This has not alone been due 
to a better general understanding of these 
conditions but seemingly more from the 
increasing use of roentgenography and the 
gradual advancement of radiographic tech- 
nique as it pertains to the diagnosis of 
pathological conditions in this region. 

Sinus visualization by the use of opaque 
media has been an outstanding contribu- 
tion in this manner. The very valuable 
and efficient work of several men in the 
study of the correct positioning of the head 
in order to bring out the best diagnostic 
detail has also been of great assistance in 
this direction. Another valuable procedure 
is the increasing use of stereoroentgen- 
ography in this field of diagnosis. Just as 
the flat roentgenogram has become almost 
obsolete in chest diagnosis so has it in 
skull diagnosis and at the present time 
it is almost universally conceded that 
stereoscopic roentgenograms are those of 
most value in the diagnosis of pathological 
conditions in the head region. 

In successful radiography of the head 
several important factors enter into the 
procedure. The correct radiographic and 
stereographic technique naturally are of 
utmost importance and associated with 
them is the correct positioning of the head 
to give the best detail of the regions to be 
examined. Complete immobilization of the 
head is also of extreme importance for 
without it, unless using an extremely 
r.pid technique, one can never hope to 
obtam the type of roentgenograms desired 
and necessary for accurate diagnosis in 
this type of work. In the same manner the 
use of a Bucky diaphragm is important 


for without extremely rapid technique 
wherein the Bucky cannot be used, it 
becomes a necessity in order to get roent- 
genograms which do not show the effect 
of secondary radiation. Lastly, it is impor- 
tant especially in stereoroentgenography 
to have the patient in a comfortable 
position, a position which can be main- 
tained long enough for the successful 
taking of these types of roentgenograms. 
In radiographic diagnosis of diseases of 
the head, from the stand-point of taking 
roentgenograms of value for interpretation, 
all of the foregoing factors should be 
taken into consideration. However, one 
procedure which is often neglected is 
proper immobilization of the head. This 
is due either to a lack of realization of the 
value of immobilization or else to a lack 
of equipment. At the present time there 
is a great amount of valuable equipment 
which can be obtained for proper head 
roentgenographic work but most of it is 
found in the larger specialized laboratories 
of large hospitals, universities and in the 
laboratories of individuals carrying on 
highly specialized types of radiological 
practice in the larger cities. There are 
many hospitals today and many men doing 
excellent radiographic work who lack 
the more expensive type of equipment 
for accomplishing the most satisfactory 
results. Immobilization of the head in the 
lateral position is easily accomplished by 
use of a head band but in posterior anterior 
positions it is not so valuable an aid due 
to the pressure exerted on the face and 
because in positions such as the Waters- 
Waldron position, it tends to displace 
the head and draw the face downward. 
It is with this in mind that I believe 
the following simple and inexpensive pro- 
cedure may be of value to some men doing 
roentgenographic head work who for either 


* From the Department of Radiology, Langlade County Memorial Hospital. 
545 





Moore 


546 American Journal of Surgery 
of the foregoing reasons are not accustomed 
to immobilize the head in the posterior 
anterior positions. 


Head Immobilization 
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the head. The hands then grasp the 
opposite forearms producing a very stabk 
and comfortable position (Fig. 4). By 


Fic. 1. Only equipment necessary for procedure described, two small cushions. 
Fic. 2. Position of patient when first placed upon table. 
Fic. 3. Position of cushions when first placed alongside of head. 
Fic. 4. Position completed with hands grasping opposite forearm and cushions pressing snugly against head. 


The only equipment necessary in order 
to completely immobilize the head in these 
positions is two small cushions (Fig. 1). 
These need not be of any particular size 
but should be small enough so as not to 
obscure too much of the head. They should 
be stuffed with some soft material and this 
should be packed in tightly so as to make 
the cushions quite firm. When the patient 
is placed upon the table with the face over 
the Bucky diaphragm, the arms are ex- 
tended forward instead of at the side as is 
ordinarily done (Fig. 2). The head is then 
placed in the desired position and following 
this the cushions are placed one on each 
side of the head which brings them between 
the head and the upper arm (Fig. 3). The 
arms are then drawn medialward and the 
forearms crossed. This brings the upper 
arms snugly against the cushions and they 
in turn press these cushions firmly against 


following this procedure the head can be 
completely «immobilized, and the patient 
will be able to maintain this position 
indefinitely. The entire process is very 
simple and inexpensive and is primarily 
suggested for the radiologist who does 
not have access to the more elaborate 
equipment for head roentgenography. 


CONCLUSIONS 


Complete immobilization of the head is 
one of the important factors in_ skull 
roentgenography. 

Immobilization of the 


is ofte 


lack of 


head 


neglected, principally from 
equipment. 

Complete immobilization of the head | 
the posterior anterior position can ! 
accomplished ‘in a simple and inexpensive 


manner as described by the author. 











ULMONARY abscess has not been 

discussed in modern medicine as much 

as it deserves and the only reason for 
this, it seems, is the terrific and discourag- 
ing mortality rate. Volumes have been 
written, and are still being written, about 
subjects with a pleasing mortality rate of 1 
per cent, or less, while an important disease 
like pulmonary abscess with a mortality 
rate of between 20 and 40 per cent receives 
little or no attention. It is not a rare 
disease, but in 1931 there were only about 
3000 reported cases in all the world’s 
literature.! 

Pulmonary abscess is a definite disease 
entity. It is a focus of suppuration within 
the lung substance accompanied by destruc- 
tion of that tissue from necrosis and 
bacterial liquefaction.? It is neither em- 
pyema, bronchiectasis, nor a foreign body 
in a bronchus (which is obvious),} but a 
number of writers have evidently fo#gotten 
this fact. 

A series of 20 cases of non-tuberculous 
pulmonary abscesses were studied here, all 
of which have been admitted to this hospi- 
tal within the last eighteen months with the 
exception of one, which was admitted for 
the first time in 1928. The etiological factors 
entering into the production of this dis- 
ease are numerous, but the greatest factor 
in this series was poor oral hygiene. There 
were 8 patients who had marked dental 
caries, oral sepsis and diseased tonsils. 
In these cases preceding the develop- 
ment of the abscess there was usually a 
history of catarrhal fever and exposure. 
‘ive of this number had a definite history 
of chronic alcoholism. The second most 
common etiological factor was pneumonia 
vhich occurred just prior to the develop- 
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ment of the abscess in 4 patients. Three of 
these also had marked oral sepsis. Two 
cases of abscess followed the extraction of a 
large number of teeth under ether anes- 
thesia, one patient having thirty-two teeth 
extracted thus, and the other nineteen. 
General anesthesia was apparently the 
cause of abscess in two other patients, one 
following a tonsillectomy, while the second 
resulted from a ruptured peptic ulcer 
repair. Entameba histolytica was the cause 
of the disease in one case and cardiospasm 
was the probable cause in another. The 
cause could not be established in 2 cases, 
the condition, however, being preceded by 
chronic bronchitis. 

Most writers give tonsillectomy as the 
most frequent etiological factor entering 
into the development of pulmonary abscess, 
while a few claim that poor oral hygiene, 
as found in our cases, takes precedence. 
Herman Moersch of the Mayo Clinic in 
reporting 105 cases gave tonsillectomy as 
the cause in 30 per cent,* and Louis Clerf 
of Philadelphia gives even a higher per- 
centage.‘ In reporting 172 cases of pulmo- 
nary abscess, he states that 70 per cent 
followed operative procedure. Tonsillec- 
tomy and oral operations constituted 62 
per cent of all cases. A recent review 
given by Pinchun and Morlock gives 
tonsillectomy as an etiological factor in 
abscesses of the lung in 16 to 34 per cent.® 
It is our opinion that tonsillectomy in 
itself has little or nothing to do with the 
production of lung abscess. The cause lies 
in the general anesthesia, and oral sepsis. 
Infected material is aspirated into the 
bronchi under such a procedure. Over 
12,000 tonsillectomies have been _per- 
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under local anesthesia without a single 
pulmonary abscess. Practically all opera- 
tions in this hospital are done under some 
form of local anesthesia; therefore, as 
might be expected, not one of the cases 


reported in this series developed from . 


operation here. 

The symptoms of lung abscess are more 
or less characteristic. Every patient in 
this series had a cough, which was pro- 
ductive in all but two. The 18 remaining 
patients expectorated from 100 to 600 c.c. 
of mucopurulent or purulent sputum daily. 
This sputum was blood streaked in 8, and a 
history of hemoptysis was obtained from 
6 patients. Only 30 per cent had a foul 
sputum. Ninety per cent had a moderate or 
marked loss of weight. Three-fourths of 
the patients complained of pain in the 
chest. Nine had chills, fever, and night 
sweats, while 13 patients complained of 
ease of fatigue and weakness. Shortness of 
breath was found in 4 cases. 

The physical signs recorded were often 
vague and misleading, which is to be 
expected from the variable underlying 
lung pathology. The majority of the 
patients appeared chronically ill. Eight 
were emaciated, one of whom had marked 
retraction of the intercostal spaces. The 
respiratory excursions were impaired on 
both or one side in 75 per cent of the 
cases. The same percentage were found 
to have a decrease in fremitus, voice, and 
breath sounds over the abscess. Dullness 
accompanied these findings. Nearly all of 
the cases had some form of rales in the 
vicinity of the abscess. Friction rub was 
present in 5 instances. Amphoric breathing 
was detected in only one case. Hyper- 
resonance was found in g. The hyper- 
resonance was produced by the larger 
thin-walled abscesses, while the dullness 
occurred in the deeper cavities with thick 
walls. 

Every patient had a septic temperature 
with a corresponding change in the pulse 
rate, and all but two had an elevation in 
the white blood count. This leucocytosis 
was accompanied by an increase in poly- 
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morphonuclears. Secondary anemia was 
found in 14 of the cases. The sedimentatio1 
rate showed a drop from 14 to 35 mm. ir 
the first hour with an average of 26 mm. 
X-ray study failed in identifying the 
abscess in only one case and that was a 
case in which a single portable film had 
been made. The final diagnosis was made 
at autopsy. 

Repeated x-ray study is invaluable 
in the differential diagnosis of pulmonary 
abscess. This disease does not present 
a typical picture in the majority of 
cases.® It is frequently mistaken for severe 
tuberculosis, interlobar pleuritis, bron- 
chiectasis, pulmonary gangrene, tumor, 
empyema, or bronchopneumonia. A careful 
survey of the history, physical examina- 
tion, course of the disease, and x-ray 
films will give the correct diagnosis in 
practically all cases.’ 

In this series the duration of the disease 
before admission to the hospital averaged 
about six months with a variation from 
two weeks to eighteen months. The average 
period of hospitalization in all cases was 
about sixty days. The longest continuous 
period of hospitalization for any one 
patient was four months. 

The mortality rate was 20 per cent, with 
30 per cent cures and 40 per cent improved. 
The mortality under surgical treatment 
was 18 per cent and under medical treat- 
ment 22 per cent. There were 4 deaths. The 
first patient died after thirty-nine days 
in the hospital from amebic abscess of the 
liver and lung. The death occurred twenty- 
one days after a thoracotomy. The second 
patient was on the verge of death when 
he was admitted to the hospital and died 
three days later from rupture of the 
abscess into the mediastinum and confluent 
bronchopneumonia. The third patient died 
after thirteen days hospitalization from 
pulmonary hemorrhage and gangrene. The 
treatment was postural drainage of 350 
to 400 c.c. of purulent sputum daily. The 
fourth patient died after nineteen days 1! 
the hospital from multiple Jung abscesses 
pericarditis chronic, glomerular nephrit: 
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nd pulmonary hemorrhage. Death oc- 
urred forty-eight hours after a second 
stage thoracotomy. 

The results obtained here, although 
discouraging, compare favorably with cases 
reported from various parts of the world. 
Segalov® gives a mortality rate of 50 per 
cent, while George Heuer® reports a rate 
of 20 to 40 per cent. Miller and Lambert 
report an operative mortality of 20 per 
cent in 20 cases.° Spector in reporting 

5 cases states that 46 per cent died, while 
ne per cent were improved or cured.” 
Pinchun and Morlock in a recent com- 
munication give a surgical mortality of 
43 per cent. From a comparative stand- 
point the results we obtained in our series 
are very favorable. 

The location of the abscesses in the 20 
cases under discussion is noteworthy. Over 
two-thirds occurred in the right lung, and 
half of the total number were in the right 
middle lobe. Twenty per cent were in the 
lower lobes and 15 per cent in the upper 
lobes. More than one lobe was involved in 
5 Instances. 

Eight of the abscesses revealed various 
forms of cocci at the time of operation; 
four of these specimens were identified 
as pneumococci. Ameba histolytica was 
obtained from one case. All of the abscesses 
were chronic except two, which were 
acute. One of the latter patients was 
operated upon and was cured while the 
other died three days after admission to 
the hospital. Multiple abscesses were found 
in 2 cases. Besides the complications that 
developed in the patients who died, there 
were 3 patients who developed empyema 
and 2 had pneumothorax. 

The treatment used for this series con- 
sisted of well established and conservative 
methods. Fifteen patients received postural 
drainage, while thoracotomy was _ per- 
formed on 10. One bronchoscopy and one 
thoracoplasty was done. Postural drainage 
‘vas not done in all cases because in one 

‘ the acute abscesses the diagnosis was 

ot established until autopsy, while in 
‘he other acute case the patient was too 
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weak to receive postural drainage. In 3 
cases the abscesses were peripheral without 
communication with a bronchus, which 
made postural drainage useless. 

Postural drainage is usually instituted 
three or more times a day with the foot 
of the bed elevated to an angle of 45 
degrees.'! The length of time the patient 
is elevated depends on his physical con- 
dition. Ordinarily the patient is asked to 
start by lying on each side three minutes 
and gradually increase the time to thirty 
minutes or more if necessary. If the 
patient is strong enough the head and 
shoulders can be lowered over the side 
of the bed to facilitate the gravity drain- 
age. It does not matter what the position 
of the abscess cavity is, the patient 
should lie on both sides to obtain the best 
results. 

We have had very little experience 
here with bronchoscopy. The patient 
bronchoscoped in this series was not 
benefited by this method of treatment. 
He was finally cured, however, by a rib 
resection and pneumonotomy. It cannot 
be denied though that bronchoscopy is 
of value in certain cases. Lilienthal says 
that bronchoscopy is of great value in 
determining the bronchus from which the 
pus exudes and indicates the relation 
of the abscess to the bronchial tree. At 
the same time foreign bodies may be seen 
and extracted.!* Gabrial Tucker in writing 
on the bronchoscopic aspects of lung 
abscess states that bronchoscopy aids in 
restoring the normal drainage by aspiration 
of stagnant secretion, removal of granula- 
tions, dilatation of strictures, and the 
local application of medication that will 
aid in restoring the bronchial mucosa to 
normal so that ciliary action can be 
re-established." 

In our experience we have found tho- 
racotomy the best form of treatment for 
pulmonary abscess. The important factors 
entering into the successful surgical treat- 
ment are the time at which to operate, the 
exact location of the abscess, and the 
technical surgical details.'4 It is doubtful 
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that four to ten weeks of postural drainage without due consideration of all facts a: 
is necessary in the average case be- hand. This matter should be brough: 
fore operation, as advocated by many before the lung board, which consists of 
authors.’ The danger is not in the the internist, surgeon and _ radiologist. 
operation but in the delay.. However, There a judicious decision may be made 
the decision to operate is not to be made_ whether or not to operate. 
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HE double-tier method of suturing 

wounds of the gastrointestinal tract 

has, for many years, been the method 
of choice. All the layers: mucosa, sub- 
mucosa, muscularis and serosa are sutured 
with a continuous or interrupted, perforat- 
ing or non-perforating suture, comprising 
the first tier, and this is followed with a 
continuous, non-perforating suture through 
the serosa and muscularis. 

There is no need of discussing the latter 
type of surface suture, either its necessity 
or effectiveness; the facility and rapidity 
with which a continuous suture is applied, 
as compared to the interrupted, as well as 
its staunchness, have made it a method of 
universal acceptance. On the other hand, 
the difficulty encountered in applying the 
first tier of sutures, particularly in the 
anterior semi-circumference of an anas- 
tomosis, has been responsible for the 
diverse methods in use today by various 
surgeons. 

The use of suction apparatus, the choice 
of the proper anesthetic and its induction, 
proper preparation of the patient and 
observance of asepsis have all been con- 
tributing factors to the good results 
obtained in surgery of the gastrointestinal 
tract. Nevertheless, it is an indisputable 
fact that good suturing constitutes the 
basic factor of such success by preventing 
the formation of a “dead space” between 
layers of loosely sutured tissue, abscess, 
necrosis along the suture line, second- 
ary hemorrhage and certain embolic 
complications. 

What is meant by good suturing is of 
prime importance. In our opinion, a 
method of suturing is not satisfactory 
unless it conforms to certain requisites, as 
follows: (1) The suture must be through- 
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and-through, that is, it must penetrate the 
mucous, submucous, muscular and serous 
coats. 

(2) The serous surfaces must be closely 
approximated so that the mucosae may 
become inverted into the lumen of the 
tube. In this manner, a mucosal tab is 
kept from being buried along the suture 
line or between layers of tissue, thus 
giving rise to an abscess. 

(3) The suture must not be loosely 
applied; yet, not too tight to cause 
necrosis. It must be sufficiently firm to 
prevent the formation of “dead spaces”’ 
and hermetical to the extent of permitting 
no fluids or gases to go through the wound 
even under a moderate pressure. 

(4) Hemostasis must be observed. All 
bleeding vessels should be carefully ligated 
before the edges are apposed; especially, 
in wounds of the stomach, jejunum and 
ileum, and less so in those of the first and 
second portions of the duodenum and the 
colon where the blood supply is not very 
abundant. 

(5) The suturing, as done, should not 
diminish markedly the diameter of the 
lumen. 

(6) The suturing should be continuous 
and best applied with a straight needle. 
Facility, speed and staunchness are of 
definite advantage. 

Many methods have, in the past, been 
devised for suturing wounds of the gastro- 
intestinal tract. Many have been dis- 
carded; a few, still in use, purport to 
meet such conditions as the foregoing. 
We here propose to discuss the more 
important of the latter methods and point 
out their special virtues or their failings. 

The Hartmann suture is a double 
overcast stitch, through-and-through, from 
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mucosa to serosa of one brim through 
serosa to mucosa of the other. A second 
suture througn the muscular and serous 


1 





Fic. 1. Author’s method of through-and-through sutur- 
ing in x-form, making use of a single thread passed 
through two needles. 1. Anchoring first suture. Each 
needle is made to pierce wall from within outward 
about 5 mm. from free margin of wound and 2-3 mm. 
from each other. 2. Sutures cross. Each needle is 
carried into lumen and again made to pierce wall 
from within outward about 2 mm. from wound mar- 
gin and 2-3 mm. from preceding point of exit of 
other needle on same side. 3. Sutures form letter x. 
In this manner, serosae are closely approximated and 
mucosae completely inverted into lumen. 


coats buries the first. Such a method is 
applicable to the posterior wall but it fails, 
when used on the anterior wall, because 
the mucosa is not sufficiently inverted to 
prevent a tag from being buried between 
the tissue. 

2. The Halbert suture has the 
advantage of being interrupted. 

3. The Schmieden suture is continuous, 
through-and-through and in the form of a 
broken-line. 

4. The Cuneo suture is a cross-stitch; it 
inverts the mucosae more than does the 
Schmieden, but it is still meffective. 

5. The Pribram suture is continuous 
through-and-through and in u-form. The 


dis- 


Yiatrakos—New Suture 


Marcu, 109 


u-bracket formed stretches obliquely acros 
the two brims in the order: left, mucosa t 
serosa; right, serosa to mucosa and back 
to left mucosa. It is a satisfactory suture 
but time-consuming. 

6. The Halsted suture is a plain quilt 
suture, a continuous mattress suture in 
which each stitch is tied as soon as formed 
and the next stitch is passed in the opposite 
direction. It is not considered satisfactor\ 
as it is interrupted and it does not penetrate 
all layers. 

7. Emmert, Chaput sutures in vu-form 
consist of a series of double Lembert 
sutures, include only the muscular and 
serous coats and are interrupted. 

8. The Lembert suture is continuous but 
not through-and-through. The needle is 
passed in and out through the serous and 
muscular coats only, avoiding the mucosa, 
on one side of the wound and then in the 
same way on the other, so that when the 
sutures are tightened, the lips of the 
wound are invaginated, the serous sur- 
faces being in apposition. As the mucosae 
are not included this suture is not sufli- 
ciently hemostatic. 

The Lembert-Albert suture is through- 
and-through; it is first carried through all 
the coats of the margin of one side of the 
wound, from without inward, and then 
through all the coats of the opposite side 
from within outward, after which it is tied, 
forming the first tier. The second tier 
consists of non-marginal Lembert sutures. 
When the latter are tied, they invert the 
first tier inward burying it, but interpos- 
ing between the first and second tiers 
an area of serosa not invaded by suture, 
thus blocking outward infection from 
the viscus. 

9. The Toupet suture is somewhat like 
the Hartmann. An attempt is made, how - 
ever, to invert the mucosae by two suppor'- 
ing sutures through the serosae. This 
suture is easily and quickly applied '» 
wounds of the small intestine but 
difficult, ineffective and insufficiently hem: - 
static in cases of large wounds with thic 
walls, particularly of the stomach, and 
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‘ases where margins of unequal thickness 
ire apposed, as in a gastrojejunostomy. 

10. The Robineau suture consists of a 
double tier of continuous sutures, the first 
tier through the mucosa, the second, 
through the muscularis and serosa or only 
the muscularis. No “dead space”’ results; 
or, if an abscess were to form, it would 
tend to rupture through the less resistant 
mucosa and drain into the lumen. A third 
tier through the serosae is frequently 
applied. 

This suture is hemostatic, but requires 
time and patience; it offers no difficulty in 
its application to the stomach where the 
mucosa may be easily separated from the 
muscularis; it presents a few difficulties 
in the colon and the small intestine, where 
the various layers are thin. 

11. The Crile suture is continuous, 
through-and- through, and applied with a 
single thread passing through two needles, 
each needle passing in a direction opposite 
to the other. 

This suture firmly approximates the 
wound margins and is, therefore, hemo- 
static. Its failing lies in the fact that it can 
only be used effectively on the posterior 
wall of a gastric or intestinal anastomosis. 
For that purpose, the Hartmann suture is 
easier and quicker to apply, and just as 
effective. 

12. The Gély suture is continuous, per- 
forates all layers, and is made with a 
thread having a needle at each end so that a 
succession of cross-stitches may be made to 
extend from one end of the wound to the 
other. This type of suture is hemostatic 
and has the advantage of completely 
inverting the mucosae when the serosae 
are apposed. Its application by means of 
curved needles and a clamp make it 
time-consuming. 

13. Tbe Connell-Mayo suture in v-form 
is continuous, through-and-through, pro- 
vides firm apposition for the serosae and 
perfect hemostasis. 

This suture conforms to the require- 
ments already suggested for a satisfactory 
suture. It is not, however, applicable to 
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all cases. It cannot be used with effective- 
ness in those cases where the muscular 
coat is much thickened, particularly of 
the stomach; where there is marked 
inequality in the width of the wound 
margins to be sutured, as in a gastro- 
jejunostomy; where there is narrowing of 
the lumen of the tube; and, where the 
wall of the tube is diminished in width 
from actual loss of tissue and where the 
possibility of a subsequent stenosis has to 
be borne in mind. 

Interrupted sutures have of necessity 
been used by many surgeons in the latter 
type of cases with their resultant ineffec- 
tiveness. The method we are about to 
suggest, on the other hand, may be 
conveniently used in all the afore-described 
complicated cases. 


AUTHOR’S SUTURE 


Our own method of suturing in x-form 
makes use of a fine silk thread or catgut, 
the length chosen depending upon the 
size of the wound—with a straight needle 
at each end. This suture is continuous, 
through-and-through and hemostatic. It 
is applicable to all cases of suturing 
the anterior semi-circumference of any 
anastomosis, any wound on the posterior 
wall of the stomach, or of the intestines, 
forming the first tier and constituting the 
main suture of strength. 

Technique: As used in partial gastrec- 
tomy wound: The ends of the wound 
are steadied by traction sutures or clamps, 
held by the assistant, and the margins 
kept parallel and taut. Suturing is started 
within the lesser curvature of the stomach 
and the first stitch is applied close above 
the upper corner of the wound, each 
needle being made to pierce the wall from 
within, outward at a distance of about 5 
mm. from the free margin and 2-2 mm. 
from each other. 

Each of the two needles is held between 
the thumb and index finger of each hand. 
The needle held in the right hand is made 
to penetrate the left wall of the wound 
and that in the left hand, the right wall. 
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Thus, with the two needles working in 
opposite directions, through-and-through 
sutures are made from within the lumen 
outward, from mucosa through serosa 
of one side, crossing the wound to the 
opposite side and penetrating that wall 
from mucosa through serosa, the needle 
piercing the wall about 2 mm. from the 
free margin and 2-3 mm. from the preced- 
ing point of exit of the other needle on 
the same wall. In this manner, the sutures 
cross one another along an imaginary 
line drawn through the two corners of the 
wound, forming the letter x. 

The sutures are continued in such a 
fashion toward the greater curvature angle 
of the wound. The last stitch is applied 
by having the needles pierce the wall at a 
distance of about 5 mm. beyond the angle 
of the wound, and 2-3 mm. from one another. 

Having completed the first tier of 
suture by this method, the serosae are 
found to be closely approximated and 
the mucosae completely inverted into the 
lumen of the viscus. A second tier of a 


continuous suture through the serosa and 
muscularis, burying the first tier, makes 
our method secure and desirable. We have 
employed it in many gastroenterostomies, 


enteroenterostomies, pylorectomies and 
gastrectomies with extremely good results. 
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CONCLUSION 


1. The relative merits of the various 
methods of suturing wounds of the gastro. 
intestinal tract have been discussed. 

2. The methods which conform to the 
requirements proposed by us, as to what 
should constitute a satisfactory suture for 
wounds of the gastrointestinal tract are 
the Gély, the Lembert-Albert, and the 
Connell-Mayo. 

3. A suture is herein described in 
x-form, continuous, through-and-through, 
hemostatic, hermetical, making use of a 
single thread with a straight needle at 
each end. This suture is suggested to form 
the first tier, constituting the main suture 
of strength, on the anterior semi-cir- 
cumference of any anastomosis, any wound 
on the posterior wall of the stomach, or of 
the intestines. 

4. In our opinion, the method described 
by us is superior to the Gély, Lembert- 
Albert and Connell-Mayo methods because 
it requires less time for application and 
may be used in certain cases where thie 
other sutures are ineffective. 


The author extends his thanks to Dr. A. 
Malavazos and Dr. John Nicholas Atheneos 
for their timely suggestions and assistance in 
the preparation of this article. 
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N the treatment of fractures about the 
elbow the best functional results were 


obtained at the W. W. Backus Hospi- 
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tal by keeping the affected limb in Jones’ 
position, and allowing active and passive 
motion at daily intervals, after the first 
three to seven days. The patients were 
ambulatory and it was found desirable to 
have a dressing which was simple and 
easily applied so that it could be removed 
and replaced by the patient or a member 
of his family. 

A modification of the triangular sling 
was devised which proved to be effective. 
The patient’s arm is placed in the sling 
with the point of the triangle directed 
outward, the inner end of the sling being 
placed on the side of the neck opposite 
to the affected limb (Fig. 1). The other 
end of the sling is brought upward around 
the upper part of the humerus and under 
the shoulder so that it comes out anteriorly, 
and then around the neck (Fig. 2). The 
inner end is now drawn tight until the 
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forearm is flexed in the desired position 
and the ends of the triangle are pinned in 
place. Safety pins will be found more 


ral 
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comfortable than knots for the part of the 
sling that rests on the back of the neck 
(Fig. 3). The point of the triangle is now 
brought over the elbow anteriorly and 
pinned in place. A pin can also be placed 
in the flexure to restrict motion of the 
forearm. The dressing is comfortable for 
the patient since the weight of the arm is 
supported at every point from wrist to 
shoulder. The use of this dressing allowed 
a course of treatment which gave an early 
return of function and practically no limita- 
tion of extension in the final result. 

No cases of excessive bleeding about the 
elbow causing dangerous pressure with 
possible ischemic paralysis were encoun- 
tered in this series. No instance of nerve 
injury occurred here. However patients 
were required to return at frequent intervals 
during first two weeks for examination in 
order to detect untoward symptoms. 
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EFFECT OF COMPLETE THYROIDECTOMY 
IN INTERSTITIAL GOITERS 


ArTHUR E. HERTZLER, M.D. 


HALSTEAD, KAN. 


OST clinicians who have worked 
NM | much with goiters come to feel 

that there is an_ extra-thyroid 
factor not influenced by operations on 
the thyroid gland. Sometimes in situations 
in which several factors are operative by 
eliminating one of them one may obtain a 
better view of the operation of the remain- 
ing ones. With this object in view I have 
removed completely thyroid glands of a 
certain clinical and anatomic type of 
patient. The idea was to remove all of the 
diseased thyroid tissue so that it could be 
supplanted by a normal gland extract. 
The surprising factor is that no such 
thyroid feeding has become necessary. 

The type of patient selected is that of 
the somewhat substandard individual usu- 
ally lacking from birth in vitality, nervous, 
with moderate acceleration of pulse rate, 
usually dysmenorrheic, generally with peri- 
odic pelvic pains for which a “chronic” 
appendix has usually been removed. These 
patients are asthenic in type, struggle 
through the university, perhaps a period 
of teaching, with the aid of much lamenta- 
tion and bromides. 

Their thyroid glands are uniformly en- 
larged to two or three times the normal 
size, and are firm and elastic to palpation. 
They remain so for years without end, 
seldom develop distinct hyperplasia, do 
not become bosselated and do not regress 
spontaneously or from treatment. Histo- 
logically they are characterized by some- 
what enlarged follicles which are lined with 


flat epitheltum and by prominent and 
peculiar interstitial (or interfollicular, as 
some writers call them) epithelium. 

The study of the glands removed pre- 
sented a uniform outline quite like the 
normal gland. On section there is more 
fibrosis than one would find in normal 
patients of the same age though this is 
variable and not uniform, neither in the 
different areas of the same gland nor in the 
several glands examined. The slides show 
moderately distended follicles filled with 
uniform colloid, usually acid staining, 
though some were basophilic. The epi- 
thelium is uniformly flat and pale staining, 
suggesting chronic lack of function. The 
interstitial (interacinal) cells are larger 
than the follicle cells, some of them with 
much clear protoplasm. Of special interest 
are those cells the protoplasm of which 
is lipoidal quite like adrenal cells, suggest- 
ing a genetic relationship. Of interest here 
is the fact that some authors have reported 
metastases of hypernephromas in thyroid 
glands in patients in whom no primary 
tumor was demonstrated in the kidney or 
adrenal. This suggests that these lipoidal 
cells in the thyroid gland are capable of 
independent neoplastic development. 

The interesting results of these extensive 
operations are two: the patients were not 
made myxedemics, at least not as yet 
after three years, and their general symp- 
toms were much improved. The possibility 
may be entertained that not only are the 
thyroids influenced by the adrenals bu: 
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that they may actually contain adrenal- 
like tissue within themselves and these 
coiters may present, as I suggested in a 
previous paper, compound endocrine dis- 
turbances all within the goiter. 

These observations are presented rather 
as a physiologic than a clinical study. 
The results are too new and to me in a 
measure too surprising to warrant present- 
ing them for imitation. The operations are 
warranted only when the surgeon has 
observed the patient sufficiently long to 
obtain the exact clinical picture and to 
know just what the future will be if nothing 
is done. 

All thyroid tissue that could be detected 
with the naked eye was removed; extra- 
glandular ligation of the vessels was done. 

The clinical results are best expressed 
by the presentation of a few typical cases. 
I have selected for the most part patients 
whom I have had under observation a 
number of years so that I might be 
thoroughly acquainted not only with the 
disease but also with all details of the pa- 
tients’ constitution and hereditary back- 
ground. 


Case 1. A housewife, aged forty-two, came 
in complaining of nervousness, worse for two 
months. She cried and was depressed, had had 
impairment of vision for one week, had 
collapsed several times, felt faint, had had four 
attacks of gas on the stomach the past two 
months. She had had goiter fifteen years. Her 
head ached all over. She was not bothered 
with cough. There was some shortness of 
breath and she had a choky feeling in the 
morning. She had some palpitation and the 
heart missed beats. She had lost about 20 
lb. in the past six months. The appetite was 
poor, bowels regular, sleep fair. 

Past History. Appendectomy (elsewhere) 
twenty years ago for chronic appendicitis; 
laceration repair fourteen years ago, and 
tonsillectomy four years ago. She had no 
living children, one stillbirth, one miscarriage. 
Periods were regular, with a few cramps. 

She was first seen in the clinic twenty-one 
years ago, at which time she complained of 
irregular periods, duration seven to eight 
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days, pains in sides, worse during periods, and 
frontal headaches. She had had pain in the 
side and back for many years, and had been a 
weakly child. Fifteen years ago she returned 
to the clinic with a small uniform goiter, 
pulse 90, and complained of the heart missing 
beats, for the preceding six months, and weak 
knees and back after exertion and after heart 
attacks. Her complaints, with the addition of 
nervousness, continued much the same until 
four years ago when she came in complaining 
of pressure in the top of her head; she said it 
felt as if she would lose her mind. She had 
lost 10 lb. (weight 114 lb.), and complained 
of pains shooting through the chest, abdomen 
and legs. On examination the pulse was 84; no 
heart trouble was demonstrable. The thyroid 
was diffusely enlarged, slightly nodular. Two 
years ago she added to her previous complaints, 
stomach trouble in the form of gas pains 
in the epigastrium radiating through to the 
back and right lower quadrant. She was 
sleeping poorly. The thyroid was diffusely 
enlarged, pulse 76. 

Examination. The patient was very nerv- 
ous. The thyroid was easily palpated, definitely 
firm, with a nodule on the left. Heart: soft 
systolic murmurs. The pelvic floor was fairly 
good, the cervix somewhat enlarged, irregular 
but smooth. Blood pressure 130/80. Pulse 68. 

Treatment. She was put on bed rest and 
luminol for six days, then the thyroid was 
completely removed under local anesthesia. 

After-course. Ten months after operation 
the weight was 143 lb., a gain of 25 lb., the 
pulse rate 72. She still complained of some 
fluttering of the heart of three weeks’ duration, 
and pressure pain in the epigastrium radiating 
up toward the heart. She was given bismuth 
mixture and luminal. During the last six 
months she has ceased complaining. There are 
no signs of myxedema. 

CasE 11. A seamstress, aged forty-two, 
entered the hospital complaining of goiter, 
palpitation of the heart and shortness of 
breath of seventeen years’ duration. She had 
been nervous all her life. Her sleep was only 
fair, appetite fair, bowels regular. There had 
been no weight loss; present weight was 125 
Ib. She had had no iodine. 

Past History. Tonsillectomy in 1917. In 
1925 (seven years ago) she had a fixation of 
the uterus and removal (elsewhere) of a 
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chronic appendix and an ovarian tumor (evid- 
ently follicle cyst). The periods had been regular, 
with some cramps, since the operation in 1925. 

She first came to this clinic seventeen years 
ago. Her complaints were: nervousness and 
shortness of breath, weak spells, gas on the 
stomach and belching, hoarseness; the com- 
plaints were of five months’ duration, beginning 
with a bowel disturbance and soreness, then the 
throat became sore and the ears closed up. 
She had lost 10 Ib. On examination the pulse 
was 120, there was tremor of the extended 
fingers, a small goiter was palpable. She had 
always had painful menstruation. She was 
given sedatives, mostly hyoscyamus and bro- 
mides. Fourteen years ago the thyroid was 
small, soft, pulse 74, weight 122 lb. Throughout 
the seventeen years up to the present time she 
continued to complain, in varying degree, of 
painful menstruation, pain in the right side, 
gas and bloating, and nervousness. 

Examination. The thyroid was two or three 
times the normal size, firm and elastic but not 
hard or nodular. Pulse rate 84. Blood pressure 
114/84. There was a very marked coarse 
tremor of the extended fingers. 

Treatment. She was put on Lugol’s solution 
and bed rest for a few days, then complete 
bilateral thyroidectomy was done under local 
anesthesia. Each lobe was the size of a small 
walnut, not friable, not adherent, not unusually 
vascular. 

Follow-up. Eighteen months after opera- 
tion, her weight is 143 lb. She is feeling good, 
with periods of nervousness. She inquires 
“Why didn’t you do that operation seventeen 
years ago?”’ The periods continue to be painful 
but her general condition is much improved. 
There are no signs of myxedema. 

Case ur. A farmer, aged thirty-eight, came 
into the hospital with the complaint of stomach 
trouble of fifteen years’ duration, nervousness; 
he worried about himself, had Jost 14 Ib. the 
past two months and 50 lb. in the last fifteen 
years. He had “gone to pieces” the last two 
months, could not sleep, and his heart skipped 
beats. The trouble started in 1918 in France 
while he was in the U. S. Army. He had 
influenza and was very sick, had his chest 
tapped about eight times. His weight then was 
200 lb.; he lost weight during his attack of 
influenza but was soon back to 160 lb. In 1919 
he had pneumonia; was ill thirty days. In 
1928 he began to have pain in the right lower 
quadrant and his doctor advised removal of a 
“chronic” appendix. After its removal, he was 
some better for several weeks but the stomach 
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symptoms soon returned. He was nervovs. 
The present weight was 123 Ib. He had been : 
bed the past month for ulcer, and had been . 
medicine and diet. The appet te was poor 
fair. He had had his chest examined an 
x-rayed a number of times but no tuberculosis 
was found. He had very little cough and was 
not very short of breath. He says he had spe!|s 
when something got into his head and then he 
went all to pieces. He was given iodine else- 
where for six months ten years ago. He had 
nocturnal emissions every two weeks which 
excited him and made him nervous. 

Examination. The patient appeared to be 
very nervous and excitable but exhibited no 
signs of thyrotoxicosis. His movements in bed 
indicated considerable strength. There was 
palpable a smooth, elastic, firm, small goiter. 
Pulse 72. Blood pressure 110/70. 

Treatment. For five days he was given bed 
rest, Lugol’s solution, bromides, luminal and 
amytal. Then a complete bilateral thyroidec- 
tomy was done under local anesthesia. The 
gland was twice the normal size, a little nodular 
and harder than normal. 

On dismissal there was a little hoarseness 
but no cord paralysis and no evidence of para- 
thyroid tetany. He was given luminal, grains 
114 and bismuth mixture for a few weeks. 

After-course.. Much to our surprise this 
patient made a marked recovery. He has ceased 
to complain of nervousness and the stomach 
troubles have disappeared. 

The original idea was to make these 
patients myxedemic and then treat the 
myxedema with thyroid extract, myxe- 
demics being complacent people who do well 
on thyroid feeding. The surprising result has 
been the lack of development of clinical signs 
of myxedema. The fear of radical removal of 
the thyroid gland likely was engendered by 
Kocher’s description of “cachexia struma- 
priva.” I find on a careful reading of his 
article! that these dire results only followed 
total removal in patients in the adolescent 
years and did not follow like operations on 
adults. 

The results have been more 
factory than these case reports indicate. 
In a departure so radical as this 
one naturally hesitates to stimulate enthu- 
siasm, particularly since these operations 
should be undertaken only by experience< 
operators. 


1 Arch. f. klin. Chir., 29: 254, 1883. 
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HE radiation therapist is often called 
upon not only to treat malignant 
lesions but also to employ his thera- 

peutic agents in the diagnosis of more or 
less obscure conditions. This is especially 
the case in the treatment of a metastatic 
tumor, because it is more embryonic in 
character, will respond to irradiation while 
its parent growth continues quite insensi- 
tive to repeated applications of radiant 
energy. 

Whether or not benign tumors metas- 
tasize and whether secondary growths are 
malignant is still an unsettled poimt. In 
thyroid cases such a condition is occasion- 
ally encountered. 

Ewing, quoting several authors, states 
that benign metastases may occur from a 
malignant thyroid, while a benign thyroid 
may give off malignant metastatic lesions. 

Bland Sutton states that a condition of 
‘“‘ceneral thyroidal malignancy” exists, in 
which tumors exhibiting all the micro- 
scopic features of the thyroid gland appear 
in bones, especially the skull, vertebrae 
and femur, in association with what 
appears to be a simple adenoma of the 
thyroid gland. 

Levin states that metastases from the 
thyroid occur next in frequency to those 
from the breast. He quotes Berard and 
Doucet who report as many as 70 per cent 
in their series of thyroid cases with 
metastases. 

In nearly all instances these cases are 
associated with obvious enlargement of 
the thyroid, which is clinically indis- 
tinguishable from the common kind of 
enlargement, as in the parenchymatous 
goiter. The earliest cases of this nature 
were reported by Cohnheim and Morris. 


BENIGN METASTATIC BONE INVOLVEMENT FROM 
THYROID TUMORS 
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Bone metastases from thyroid malig- 
nancy according to Geschickter are of 
frequent occurrence. Kaufman reported 6 
cases, Levin 3 and Sutherland, Decker 
and Cilley, 19 cases from the Mayo Clinic 
records. MacCallum, quoting several au- 
thors, states that while thyroid carcinomas 
may be divided into four groups, all of 
them give rise to more or less rapid 
metastases. 

Although instances have been reported 
of malignant metastases from benign thy- 
roid, Geschickter holds that most cases 
subsequently show malignancy in the 
thyroid itself. Sutherland is of the opinion 
that metastatic thyroid lesions have their 
origin in true malignant growth of the 
thyroid. Adami says that, because many 
carcinomas contain colloid material, the 
secondary growths frequently produce the 
same substance, so that any tumor con- 
taining colloid, particularly if found in 
bone, should arouse suspicion of a primary 
growth in the thyroid. 

According to Ewing the metastatic 
bone involvement is most frequently found 
in the skull and next in frequency in the 
sternum, spine, ribs, humerus, femur and 
pelvis. In Levin’s cases, most of the 
skeleton was involved in one case, the 
ribs, spine, femur and pelvis in the second, 
and only the left side of the sacrum in the 
third case. In the cases reported from the 
Mayo Clinic 6 patients had single bone 
metastases and in 13 multiple areas of 
involvement were present. In 5 the pelvis, 
and in g the vertebrae were involved. In 
most instances the pelvis is least frequently 
involved. 

Metastatic thyroid bone tumors occur 
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most frequently in women between the 
ages of forty and sixty years. 

In many instances, metastatic lesions 


Appearance of patient. No thyroid 
abnormality. 


create symptoms which are not even 
remotely referable to the original primary 
growths and we find patients complaining 
of indefinite pains and weakness in areas 
quite remote from the thyroid. 

In the radiation service at Bellevue 
Hospital there were treated during the 
past nine years 25 primary thyroid cases; 
of these only 2 patients had associated 
bone metastases. 

The 2 cases herewith reported are of 
interest because of a symptom complex 
independent of the thyroid, representing 
in both cases metastases to bone evidently 
of benign antecedent, and in both the 
seat of metastatic bone involvement was 
unusual. 


Fic. 1. Case 1. 


Case. F.G., married, aged twenty-seven, 
Italian. Admitted to our Service October 13, 
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1932, following operation for a tumor of t 
second dorsal vertebrae on September 28, 193». 
His previous history dates back four months. |t 


Fic. 2. Case 1. Photomicrograph of tumor removed from 
spine. 


began with weakness in the legs and diminished 
sensation in the lower part of the body, urinary 
and sexual disturbances, tenderness over the 
upper portion of the back. For sometime he 
has been experiencing pressure sensations over 
the left thigh and pains about the knees. He 


”> 


had “‘tightness” about the waist, and gradual 
sensory disturbances of the legs. 

A basal metabolism test was normal. | he 
diagnosis on admission was cord tumor and 
syringomyelia. At operation September 9, 1932, 
a soft tissue tumor was found at the site of the 
second and third dorsal vertebrae, quite 
pink in color, infiltrating and vascular. As 
much of the tumor as possible was renioved 
and the specimen sent to the laboratory 
microscopic examination. Dr. Douglas 5S) 
mers reports the microscopic examination 
follows: “‘Thyroid tissue showing in pla 
rather high alveolar epithelioma. Would s: 2- 
gest basal metabolism on the suspicion 0! 
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hyperthyroidism. Otherwise thyroid shows no 
noteworthy histological changes from the 
normal. There is nothing in the tissue to 


Fic. 3. Case 1. Appearance of patient, showing tumor 
in neck, 


suggest malignancy. It undoubtedly represents 
aberrant thyroid tissue such as has not infre- 
quently been described in various parts of the 
body, including the meninges.”’ 

Subsequent course: At present May 1, 1933, 
the patient’s paralysis and pain are relieved, he 
has gained in weight and now weighs 192 
pounds. He walks without difficulty and is 
able to be on his feet the entire day. He walks 
up and down stairs without difficulty. The 
metabolism is still normal. The sensations are 
normal to light and there is a slight diminution 
of sensation to heat and cold in the legs. There 
is a slight hyperesthesia referable to the 
seventh and eighth dorsal vertebrae. Romberg 
tes: is slightly positive and the coordination 
test is satisfactory. There are exaggerated 
knee and ankle reflexes, greater on the right 
then on the left. There is no clonus, and the 
Be vinski sign is slightly positive on the right 
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side. There is no sexual impairment. The 
patient looks very well and he states that he 
feels fine. 


Fic. 4. Case 11. Radiograph showing metastatic bone 
tumor in ilium and calcified masses in uterus. 


January 8, 1934. The patient has aggravation 
of symptions and has been readmitted to the 
hospital for further radiation therapy. 

Case u. A. K., widow, aged forty-nine, 
colored. Was admitted to our Service January 
23, 1933, complaining of dyspnea, weakness, 
pain starting in the right hip and inability 
to walk. She stated she had swelling of her neck 
for seven years or more, but that the pain in the 
right thigh and the dyspnea came on only two 
months before admission to the hospital. 

Examination showed a large, movable, hard 
mass over the left anterior thyroid area. There 
are two other small masses on the right side. 
Over the right hip there was a hard mass about 
10 X 4 X 2 inches firmly attached to the 
lateral surface of the ileum, and tender on 
pressure. There was a hard mass in the right 
lower quadrant of the abdomen. Patient had 
dyspnea and her legs were swollen. She could 
move about with difficulty. 

A roentgenogram of the chest showed 
calcified plaques in the thyroid, an enlarged 
aorta, the trachea displaced, and the heart 
enlarged. A roentgenogram of the pelvis 
showed calcified vertebrae and a large, multi- 
lobulated mass involving the right iltum break- 
ing through the cortex and invading the soft 
tissues. Roentgen diagnosis was giant cell 
tumor of the ilium. 

A biopsy was done on the mass in the ilium, 
and a report of the microscopic examination 
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of the removed tissue made by Dr. Douglas 
Symmers is reported by him as_ follows: 
“Microscopic examination shows the presence 


Fic. 5. Case 11. Photomicrograph of tissue removed from 
tumor of ilium. 
of characteristic thyroid tissue. Some of the 
vesicles are moderately large and filled by 
light pinkish staining colloid material; others 
are empty; still others are of the fetal type. The 
latter are not present in marked numbers. In 
other words, the histology of the mass removed 
by needle puncture from the region of the 
right ilium shows the presence of thyroid 
tissue which does not depart noticeably from 
that picture which perhaps might be considered 
normal. There is certainly nothing whatsoever 
in the tissue to indicate histologically any 
sign of malignant transformation. Cases of 
this description are known, but are rare. In 
my experience I have seen one patient with 
a clinically apparently normal thyroid. She 
sustained a pathological fracture of the right 
humerus while crossing the car tracks in her 
motor car. Curettment of the affected area 
revealed what appeared to be normal thyroid 
tissue. In another case apparently normal 
thyroid tissue was removed from the meninges 
of the brain while the thyroid itself clinically 
showed no detectable changes. Whether this 
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represented aberrant thyroid tissue in the 
meninges or a metastatic deposit from an 
undetectable growth in the thyroid has never 
been determined. In still another instance 
we have observed in this laboratory a patient 
with a histologically apparently well-preserved 
thyroid with secondary deposits in the regional 
lymph nodes. In other words, it seems to be 
an established fact that there are those growths 
which histologically are benign but which 
nevertheless are capable of malignant behavior 
in that they set up secondary deposits in 
distant structures.” 

In the case at present under consideration, 
there is, however, one other possibility, 
namely, that the massive growth in the 
patient’s right lower quadrant represents an 
overgrowth of thyroid tissue in the ovary, 
since thyroid tissue in that situation is, while 
rare, nevertheless well known in the experience 
of pathologists. This interpretation suggests 
that aberrant thyroid tissue in the ovary has 
been stimulated to growth by the same agent 
acting upon the thyroid in the neck, but that 
for some unknown reason the growth in the 
lower part of the abdomen has attained far 
greater proportions. 

Subsequent course: Because of the bone 
involvement high voltage x-ray therapy was 
administered to the involved area. Subsequent 
roentgen examination shows marked diminu- 
tion of the tumor mass, and the patient is now 
able to walk about the ward without pain and 
unassisted. 

A punch biopsy of the thyroid was per- 
formed and no malignancy was found upon 
microscopic examination of the tumor tissue 
thus removed. 


Bone metastasis from malignant thyroid 
is not uncommon, it is unusual from 
benign thyroid tumors. 

The pelvic bone is infrequently involved. 

Metastatic bone tumors of thyroid 
tissue are radiosensitive and readily re- 
spond to x-ray therapy. 

Two cases presenting uncommon symp- 
toms and location of bony metastases of 
benign antecedent are described. ‘he 
clinical picture was that associated with 
metastases, the pathology of the metastatic 
areas proved benign. 

Both cases responded well to x-ray 
therapeutic measures. 

[For References see p. 569.] 














about the practice of medicine is 

its freedom from the rules or laws 
governing an exact science. Whereas most 
diseases have their train of symptoms or 
syndromes producing clinical pictures 
which may be readily identified, these same 
diseases may produce a group of symptoms 
referable to an entirely different condi- 
tion. The followmg, in which prostatic 
abscess produced a clinical picture of 
malaria, Is a case in point. 


(Fa of the most fascinating things 


G. O., a white male, forty-three years old, 
apparently a Mexican, was brought to Flower 
Hospital Emergency Room by ambulance with 
the chief complaint of chills and_ fever, 
“malaria,” vomiting, slight burning on urina- 
tion, moderate frequency, and slight hematuria. 
The condition first manifested itself five days 
previous, in the form of a severe chill which 
lasted one hour, and was followed by fever. 
These attacks of chills and fever recurred daily 
with frequency and hematuria until the time of 
admission. Ten months previous, while in 
Santo Domingo, the patient had a similar 
attack of chills and fever which was diagnosed 
as malaria, and treated with quinine. 

Physical examination at the time of admis- 
sion showed an acutely ill, fairly well nourished 
white male about forty-five years old, appar- 
ently a Mexican or Spaniard, who spoke and 
understood very little English, and presented 
the following signs: 

Head: eyes, ears and nose negative; tonsils 
hypertrophied and inflamed; teeth in extremely 
poor condition; tongue dry and coated. Chest: 
negative. Abdomen: negative. External geni- 
talia: apparently normal. Extremities: nega- 
tive. Rectal examination by the interne 
revealed an “‘enlarged tender prostate.” 

Temperature on admission was 98°F. but 
fo!lowing a chill it rose to 102.6°Fr. Blood pres- 
sure was 90/60. 

Past history was negative for childhood 
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diseases or operations; family history was 
negative. 

Symptoms by Systems: Gastrointestinal ano- 
rexia and vomiting; bad taste in mouth; no 
epigastric pain; bowels regular; extreme thirst. 
Genitourinary: slight burning on urination: 
dysuria; occasional slight hematuria. Cardio- 
vascular: negative. Central nervous system: 
negative. 

Because of the history of this patient who 
came from a malarial country, had had malaria, 
and who presented the symptoms of chills and 
fever, the patient was admitted to the medical 
wards with the diagnosis of malaria, and 
because of the urinary symptoms the diagnosis 
of pyelitis was added. However, the laboratory 
findings did not agree with the clinical picture 
of malaria. The blood count was as follows: 
Red blood cells: 4,050,000. Hemoglobin: 83 per 
cent. Color index: 1 per cent. White blood cells: 
24,500. Polymorphonuclears: 90 per cent. In 
addition repeated examinations of blood smears 
were negative for the malarial plasmodium. 

The urine was negative for albumen, 
glucose, acetone, or indican; there were, 
however, occasional red blood cells, moderate 
pus corpuscles; few middle and deep bladder 
epithelium; urethral; convoluted and straight 
collecting tubular epithelium; few hyaline and 
waxy casts. 

The day following admission a _ urologic 
consultation was requested by the medical 
side. “G. U. consultation requested. Patient 
complains of burning, difficulty on urination 
and hematuria. Intermittent chill and fever.” 

Further history elicited was as follows: 
Symptoms of burning, frequency, and chills 
began ten days previous to admission, and at 
that time, “perineal pain” was induced and 


aggravated by sitting down or walking. 
Patient had gonococcic infection some years 
previous. 


Examination revealed the following: “‘ There 
is a diffuse brawny swelling of the perineum 
which is boggy and very tender. There is 
swelling, bogginess and tenderness of the left 


*From the Urologic Service, Flower Hospital. 
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half of the scrotum. The prostate is diffusely 
enlarged four plus, boggy and extremely 
tender. Abdomen negative. Diagnosis: Pro- 
static abscess with rupture or urinary extrav- 
asation. Advise: drainage of prostatic 
abscess.” 

The patient was prepared for drainage of 
prostatic abscess and under spinal anesthesia, 
the prostatic abscess was drained through the 
perineum. The prostatic abscess had ruptured 
through the urethra and into the perineum. By 
blunt dissection, the muliiple pus pockets were 
opened, care being taken to avoid breaking 
into the rectum. Drains were inserted and the 
wound loosely closed with three skin sutures. A 
scrotal abscess involved in the left half of the 
scrotum was also opened and drained, the 
left testicle being found intact. 

Following the operation the patient appeared 
improved, though badly dehydrated, for which 
frequent subcutaneous saline injections were 
given. During the night of the operation, the 
patient attempted to cut his throat with a piece 
of glass. The next day the patient was jaundiced 
and mentally confused. The heart sounds 
were poor. Diagnoses of hemolytic jaundice and 
toxic psychosis were made, and medical con- 
sultation asked for. Calctum chloride was given 
intravenously in addition to the saline. Follow- 
ing one of the injections of calcium chloride 
there developed a large abscess, with sloughing 
at the site of injection. 

Perineal dressings were changed P.R.N. and 
on the second day all packing was removed. 
At this time the patient appeared to be in fair 
condition, although there was still drainage of 
very foul-smelling pus from the scrotal and 
perineal wounds. 


Pollock—Prostatic Abscess 
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The patient became more dehydrated an 
looked more toxic each day. A transfusion was 
given of 500 c. c. of whole blood, but appar- 
ently accomplished little. 

Nine days postoperative a soft rubber 
catheter was passed into the bladder, but no 
urine appeared, even though the bottle con- 
nected to the retention catheter was empty. 
Irrigating fluid inserted into this catheter came 
back, showing no obstruction to outflow. This 
was obviously suppression of urine. The next 
day the patient showed Cheyne-Stokes respira- 
tion, became semi-conscious and died that 
night. 

The autopsy findings were extremely inter- 
esting. There was a pelvic peritonitis secondary 
to the prostatic abscess and by direct extension 
involvement of the mesoappendix, and by 
further extension, an acute appendicitis, which 
however, had nothing to do with the cause of 
death. A_ perirectal abscess extended up 
through the fascial planes along the rectum 
and about the bladder connected with the 
prostatic abscess cavity and sinus through the 
perineum with further extension into the 
scrotum. 

Additional findings were: Ulcerative cystitis, 
toxic nephritis, acute hyperplastic splenitis, 
toxic myocarditis, bronchopneumonia, syphilis 
of aorta. 


A careful search of the literature revealed 
no similar case, the nearest approach being 
a case of prostatic abscess which presented 
the clinical picture of grippe.! 


1Lydson. Notes on Prostatic Abscess. Med. Rev. of 
Rev., 19: 595, 1913. 
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N 1931 Graham and McCullagh! 
ported 4 cases of thyroid disease desig- 
nated struma lymphomatosa or atrophy 

and fibrosis associated with lymphoid tissue 

in the thyroid. Hashimoto? in 1921 had 
reported 4 cases of similar nature. 

Two similar cases have been recognized 
at the Peter Bent Brigham Hospital on the 
surgical service. Since the condition appears 
to be rarely recognized or rarely given this 
interpretation, these cases are reported. 

All reported cases have occurred in over- 
weight women. In the series of Graham 
and McCullagh, the average age was 
fifty-five years. A history of goiter in the 
family is not usual. Symptoms of hyper- 
thyroidism are absent. Symptoms com- 
plained of can usually be ascribed to 
compression by an enlarged hard thyroid 
and are not sufficiently distinctive to be 
of diagnostic importance. Chronic or focal 
infections, tuberculosis and syphilis appear 
to play no part. Disturbances of the 
cardiovascular apparatus have not been 
associated with the course of the disease. 
Subtotal thyroidectomy is likely to be 
followed by hypothyroidism and con- 

valescence is notoriously slow. 

The clinical diagnosis is often one of 
malignancy because of the hard con- 
sistency of the thyroid gland. However 
the enlargement is bilateral, uniform, with- 
out nodules and without notable deformity 
of the lobes. The gland has close attach- 
ment to the trachea without adherence to 
surrounding structures. 


Graham, A., and McCullagh, E. P. Atrophy and 
fibrosis associated with lymphoid tissue in the thyroid. 
Struma Iymphomatosa Hashimoto. Arch. Surg., 22: 
54-567, 1931. 

Hashimoto, H. Zur Keuntnis der lymphomatosen 
Veranderung der Schilddruse (Struma Lymphomatosa). 
Arch. f. klin. Chir., 97: 219, 1912. 


STRUMA LYMPHOMATOSA HASHIMOTO* 


LAuRENCE L. Howarp, m.D. 


GREAT FALLS, MONT. 





There is an absence of symptoms other 
than those that can be ascribed to com- 
pression of the trachea. Huskiness of the 
voice and enlargement of the neck are the 
usual complaints. There is an absence of 
involvement of regional lymph nodes. 
Impairment of general health and signs of 
local inflammation are not present. 

The condition has at times been associ- 
ated with Riedel’s struma. However in 
striking contrast, Riedel’s struma more 
nearly approaches a true inflammation; it 
occurs in persons under forty years of 
age; the thyroid is adherent to surrounding 
structures even to encasement of the 
carotid sheath and its contents; it is also 
a more deforming lesion in that the out- 
line of the thyroid lobes is lost and it is 
often a unilateral or localized process; 
often Riedel’s struma_ is _ surgically 
irremovable. 

In struma lymphomatosa examination 
of the thyroid gland shows uniform bilateral 
enlargement of the lateral lobes and 
isthmus with relatively normal contours. 
The gland is usually several times larger 
than normal. The capsule is intact and 
not adherent to overlying structures. On 
cross section the tissue is white, firm or 
hard, and shows moderate resistance on 
cutting. The cut surface is divided into 
irregular areas of firm white tissue by 
fibrous trabeculae. No normal thyroid 
tissue or colloid material is usually recog- 
nized. There are no nodules, tumor masses, 
adenomas, cysts, areas of calcification or 
necrosis. 

Microscopically there is well-marked 
atrophy and degenerative changes in the 
epithelium, marked diminution in colloid, 
extensive lymphoid infiltration, with areas 
showing hyperplastic germinal centers. 


* From the Surgical Clinic, Peter Bent Brigham Hospital, Boston, Massachusetts. 
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There is thickening of the fibrous capsule 
of the gland and a rather marked increase 
in interlobar and interlobular connective 


MarCR, 1924 


months gradual, symmetrical swelling of the 
neck was noted. There had been no pain or 
tenderness in the neck. During the last few 


Fic. 1. Case 1. A. Diffuse lymphocytic infiltration with hyperplastic germinal centers. X 112. 
s. Interlobular and intralobular fibrosis with only a few atrophic thyroid acini remaining. X 112. 


tissue. Thyroid acini are small, few in 
number and contain very little colloid. 
Mitotic figures are not observed. 


Case 1. Admitted January 23, 1933. Dis- 
charged February 7, 1933. 

This fifty-two-year-old married housewife 
was admitted to the hospital complaining of 
hoarseness and choking sensations of six 
months’ duration. 

Family History: Irrelevant. No history of 
goiter in the family. 

Past History: The patient was born and 
raised in Ireland but has lived in New England 
several years. She is married and has five 
children living. None of the children has 
goiter. Two years ago cholecystectomy was 
done for gallstones. 

Present Illness: About four months previous 
to entry choking sensations began to occur, 
especially on stooping or on exertion. For 
about three months increasing difficulty in 
swallowing had been experienced. For four 


days gradual increasing hoarseness had been 
present. There had been no loss of weight, 
nervousness, tremor, palpitation of the heart, 
tachycardia or hyperhidrosis. Symptoms of 
fatigue had been present several months. The 
appetite was poor. 

Examination: Physical examination showed a 
well-developed and nourished woman without 
objective or subjective evidence of hyperthy- 
roidism. The thyroid was a large, massive, sym- 
metrical enlargement filling the anterolateral 
aspect of the neck on both sides. The gland 
was smooth, uniformly firm throughout and 
was not firmly fixed to surrounding structures. 
There were no nodules, bruit or thrill, and no 
cervical adenopathy. 

Heart: Enlarged to the left. No murmurs. 
Blood pressure 185/100. 

Operation: Subtotal thyroidectomy by Dr. 
David Cheever under avertin ande ther. A 
smooth, symmetrical, bilaterally enlarged goiter 
without nodules was removed. There were no 
adhesions and mobilization was not difficult. 
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Pathological Examination: The total weight 
of the two lobes of the thyroid was 130 gm. 
Both lobes were yellowish grey in color and 
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in amount and faintly acidophilic. The nuclei 
generally were fairly uniform in size, staining 
and contour, although some were pyknotic. 


Fic. 2. Case 11. A. Degenerating thyroid epithelium and lymphoid infiltration. < 220. 
B. Large multinucleated giant cells and degenerating thyroid epithelium. X 220. 


uniformly firm in consistency. The capsule was 
intact. Evidence of infiltration beyond the 
limits of the intact capsule was not seen. There 
was increased fibrous tissue resistance on 
cutting. The cut surface appeared greyish 
white, was quite firm, and had the appearance 
of very cellular tissue. It was irregularly 
lobulated and no thyroid tissue containing 
colloid was recognized. There were no ade- 
nomas and nothing to suggest malignancy was 
observed. 

Microscopical Examination: The thyroid 
maintained a lobulated structure with increased 
interlobular stroma and extensive lymphoid 
infiltration in the form of well-defined hyper- 
plastic lymphoid follicles and diffuse lymphoid 
infiltration. In some lobules less infiltrated 
with lymphoid elements there was a consider- 
able increase in reticular tissue. The thyroid 
epithelium in the less affected parts was some- 
“what enlarged, showed poorly defined acinar 
formation and very little colloid. The cyto- 
plasm of the thyroid epithelial cells was large 


Mitotic figures were not observed. There was 
no evidence of acute inflammation, abscess 
formation, tuberculosis, syphilis or neoplasm. 

Postoperative Course: Postoperatively the 
patient’s course was uncomplicated. On dis- 
charge from the hospital she was advised 
to take thyroid extract and remain under 
observation. 

Case u. Admitted April 25, 1933. Died 
April 28, 1933. 

This sixty-two-year-old married Canadian 
housewife was admitted to the hospital in a 
comatose condition with a history of weakness 
and dizziness for a period of two years. 

Family History: Irrelevant. 

Past History: She was born in Newfoundland 
but had lived in New England for fifty years. 
She had been married for forty years and her 
husband and six children are living and well. 
There were two unexplained miscarriages many 


‘ years ago. Generally speaking her health has 


been good. 
Twenty-one years ago the patient was oper- 
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ated upon and a diagnosis of inoperable cancer 
of the pelvic organs made. Her husband was 
told that she could not live more than six 
months but she has been well since then until 
about two years ago. 

Present Illness: For two years at irregular 
intervals the patient has complained of dizzi- 
ness during exertion. At such times she would 
sink slowly to the floor where she would lie 
relaxed and resting for a few seconds to a 
few minutes, when she would regain her 
strength and composure and continue her 
work. There was never any loss of consciousness 
and no convulsions. 

She had noted some gaseous indigestion 
and rather obstinate constipation. Headaches 
were frequent and for this rather large amounts 
of bromides were taken. About one year ago 
ulcerated, crusted lesions began to occur in 
the skin of the forearms and ‘face. These 
ulcerations were diagnosed bromide ulcers 
and the bromides were discontinued. Some of 
the lesions healed but others reappeared. 
During the past year an inflammatory reaction 
occurred in the right eye. The cause of this 
was not determined. 

Five months ago the dizzy spells increased 
in frequency and in severity and the family 
encouraged the patient to stay in bed. In 
bed her strength and appetite failed so rapidly 
that in two months’ time she was too weak to 
get up. She had no pain at any time. 

One week previously she had become very 
weak, was unable to eat or drink and began to 
vomit greenish fluid. During the past two 
days before entry into the hospital she had 
been incontinent of urine and feces and had 
remained unconscious. 

Physical Examination: Temperature 100°F. 
Pulse 72. Respirations 20 to 28. Blood pressure 
105/60. 

The patient was comatose and could not be 
aroused. Respirations were very deep and 
resembled Kussmaul breathing. The skin was 
very dry, scaling, and there was evidence of 
marked loss in weight. On the cheeks, nose, 
arms and forearms were twelve ulcerated 
lesions, irregular in outline but roughly 
circular, varying from 1 to 3 cm. in diameter 
and covered with a heavy crust, under which 
was considerable thick yellow pus. The skin 
edges of the ulcerations were undermined and 
necrotic. There was slight brownish pigmenta- 
tion of the skin, especially surrounding the 
ulcerations. The hair was coarse and dry. 


Howard—Struma 


MARCH, 193 


Lymphomatosa 


There were old scars in the corneas of bot}, 
eyes. The teeth were carious and showe: 
marked pyorrhea. The neck was not enlarge: 
and the thyroid was not palpated. The heart, 
chest and abdomen showed nothing remark- 
able. Pelvic examination was negative. Recta! 
examination showed poor sphincter tone. The 
extremities were somewhat spastic but al/ 
reflexes were normal. 

Laboratory Examinations: Catheterized urine: 
Acid, sp. gr. 1.024, albumen one plus, sugai 
0. Microscopical: Loaded with w.s.c., no casts, 
no acetone or diacetic acid. 

Blood counts: R.B.C. 4,620,000. W.B.C. 7,200 
Hb. 60 per cent. Blood Wassermann: Positive. 
Blood carbon dioxide: 51.2; urea nitrogen: 24; 
N.P.N.: 38.5; sugar: 48. 

Stool examination: Negative. 

The patient was given large amounts of 
fluid by hypodermoclysis. Because of the low 
blood sugar, intravenous glucose was given, but 
the blood sugar rose only to 66. She steadily 
became weaker and died on her fourth hospital 
day. The clinical diagnosis was Addison’s dis- 
ease, carcinomatosis and terminal pneumonia. 

Post-mortem Examination: Autopsy showed 
the ulcerated skin lesions to be tuberculous 
ulcers. There was also tuberculosis of the 
urinary bladder, left kidney, right and left 
adrenals and old tuberculous lesions in the 
lungs. The adrenals were almost completely 
destroyed by dense scar tissue and the center 
of each was necrotic. Numerous tubercles and 
areas of caseation were seen throughout each 
gland. The pelvic organs were atrophic and 
the uterus was surrounded by dense adhesions. 
There was no evidence of tumor. 

Each lobe of the thyroid measured 5 by 2.5 
by 1.5 cm. The gland was pale and more firm 
than usual. It cut with increased fibrous tissue 
resistance. The cut surface was lobulated, 
yellowish grey in color and showed no colloid 
material. There were no adenomas or cystic 
areas. 

Microscopically there was almost complete 
atrophy of the glandular elements of the 
thyroid with marked infiltration of lymphoid 
tissue. No normal acini were seen. There was 
slight increase of interlobular stroma. The 
thyroid lobules were filled with densely packe«! 
lymphoid cells and very few small atrophic thy- 
roid follicles containing little colloid. There were 
diffuse interlobular and intralobular Iympho- 
cytic infiltrations and numerous large collec- 
tions of lymphoid tissue showing hyperplast'c 
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-erminal centers. Mitotic figures or other 
evidence of active proliferation of thyroid 
epithelium was not observed. In some areas 
where thyroid epithelium was undergoing 
atrophy were seen multinucleated giant cells 
of the foreign body type apparently phago- 
cytosing the colloid material. There was no 
evidence of acute inflammation, syphilis, 
tuberculosis, abscess formation or neoplasm. 


The second patient showed rather ex- 
tensive tuberculosis elsewhere in the body. 
However the thyroid disease seemed a 
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separate entity. Certain cases in the 
literature have been associated with Addi- 
son’s disease and tuberculosis. 
Appreciation is expressed to Dr. George 
M. Hass, Resident Pathologist at the 
Peter Bent Brigham Hospital, and to 
Dr. Allen Graham, Pathologist of the 
Cleveland Clinic Hospital for their help 
and suggestions in reviewing the sections 
in these two cases. My thanks are due 


Dr. Elliot C. Cutler, who has carefully 
gone over the case reports. 
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LIGHT FILTERING INDEX OF SERUM 
ITS APPLICATION IN GENERAL SURGICAL CONDITIONS* 


H. KAHAN, M.D. AND 


NEW ROCHELLE, N. Y. 


OHDENBURG! has recently de- 
scribed what he has termed the 
light filtration imdex of blood 

serum, and has discussed the general 
principles. In a later paper he with 
Schleussner? has considered its application 
in a study of medical conditions. This 
paper presents a discussion of the pro- 
cedure as a prognostic aid in general 
surgical conditions. 

The light filtration index is based upon 
the fact that when light of varying wave 
lengths is passed through a layer of serum 
of definite thickness there occurs an 
absorption of the light. The method used to 
determine the light filtration index is as 
follows: 

Blood specimens of approximately 1 c.c. 
are collected every day or at slightly 
longer intervals in a Wright capsule, after 
finger puncture. All subsequent specimens 
of blood in a given case are collected at 
the same relative time of day as with the 
first specimen. The blood is allowed to 
clot and the serum separated by centrif- 
ugalization. All hemolized sera are dis- 
carded. All sera are examined within six 
hours after collection. A Pulfrich photom- 
eter equipped with two filters having as 
their center of light filtration 7200 and 
4300 Angstrom units respectively is em- 
ployed. One of the standardized cells of 
the photometer is filled with distilled 
water and the other with the serum to be 
examined. The amount of light which the 
serum allows to pass with the 4300 filter is 
subtracted from that passed by the 7200 

! Rohdenburg, G. L. The light filtering action of 
blood serum. Am. J. Clin. Patbol., 3: No. 4, July 1933. 

* Rohdenburg, G. L., and Schleussner R. The light 


filtering index of blood serum, a discussion of its 
clinical application. J. Lab. e Clin. Med., in press. 
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filter. The remainder is then divided by 29. 
The quotient thus obtained is termed the 
light filtration index. For a fuller discussion 
of the technical procedures and _ their 
explanation the reader is referred to the 
previous articles by Rohdenburg. 

In order to determine the clinical value 
of the light filtration indices, we first made 
single or isolated readings and found as 
had Rohdenburg that they were valueless. 
Like this author, we found that the value 
of the procedure became apparent only 
when repeated comparative determinations 
were made on the same individual. 

As illustrative we present the records 
first in two cases of acute suppurative 
inflammation. 


CasE 1 (33733) (Chart 1). A boy of twelve 
years was admitted to the hospital on May 5 
with a diagnosis of an appendiceal abscess. On 
admission his temperature was 104°F. He was 
operated upon at once at which time it was 
noted that pus extended into the lumbar 
gutter and pelvis. For the next thirteen days 
his temperature remained about 103°F. At this 
time the wound showed no drainage and there 
was a little tenderness in the left lower quad- 
rant. He was re-operated upon thirteen days 
postoperative and an abscess in the left lower 
quadrant of the abdomen was opened. His 
index, the first, taken the day following the 
second operation was 1.7, while two days later 
it was 2.0. Succeeding indices showed a steady 
drop until the twenty-first day after admission 
when the index was 1.2. At this time the drains 
were removed from the second operative 
incision because of suspected pus retention anc 
wound irrigations were initiated. Subsequent 
indices again showed a steady rise coincidenta! 
with marked general improvement until thie 
fifteenth day after the second operation when 
the index fell from 1.9 to 1.1. Coincidental wit» 
this drop, profuse suppuration from the woun‘ 


* From the Surgical Services of Drs. Eggers and Pickhardt and the Achellis Laboratory, Lenox Hill Hospit:!- 
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occurred. Irrigations of the wound were started 
and the index promptly rose, reaching 2.6 
twenty-seven days after the second operation. 
The patient then developed a cold and the 
index dropped to 2.0. Thirty-two days after 
the second operation the patient was discharged. 

CasE 11 (95025) (Chart 2). A young man 
sustained a fracture of the lower jaw on 
August 15. The fracture was wired two days 
later. Eighteen days later, a diffuse anterior 
cervical phlegmon which had developed second- 
ary to a mandibular osteomyelitis at the line 
of fracture was incised and drained. Thirteen 
days after this incision the first index was 
taken and was found to be 2.0. Eighteen days 
later the index had dropped to 0.3. It was then 
found that retention pockets were present and 
the wound was revised. Following this revision 
of the wound the indices showed a steady rise 
reaching their highest point, 2.3, thirteen days 
later. From this point the index steadily fell 
so that thirty-six days after revision the index 
was 0.6. During this period the patient com- 
plained persistently of pain at the fracture line 
for which there was no definite x-ray or clinical 
explanation. Because of the falling index the 
wound was reopened on October 27, three days 
after the last index, a sequestrum being found 
and removed. Complete closure of the wound, 
with relief-of all symptoms, occurred within 
three days. 


Of noteworthy interest in the two cases 
just recorded is that as soon as complica- 
tions occurred, and in some _ instances 
twenty-four hours before they were recog- 
nized clinically there was a decided drop 
in the index. 

The behavior of the index in three cases 
of chronic suppurative inflammation is 
detailed in the following paragraphs: 


CasE 11 (35035) (Chart 3). A woman, 
aged forty years, was admitted to the hospital 
September 1st complaining of pain in the upper 
left abdomen, and upon physical examination 
a mass was found in this region. She also gave a 
history of bladder symptoms. The first index 
was taken twenty days after admission and 
was 1.2. The patient was operated upon two 
davs later, and a left kidney which was both 
hvdronephrotic and pyonephrotic was removed. 
~i-ven days postoperative, the index had risen 

2.0 and the patient was clinically almost 
vapletely recovered and out of bed. 
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CasE iv (35062) (Chart 3). A 


aged thirty years, was readmitted to the 
hospital October 14 with a diagnosis of appen- 


woman, 


CHART I. 


diceal abscess. She had been discharged eleven 
days previous following convalescence from an 
appendiceal abscess. Three days after readmis- 
sion the abscess was incised and drained. 
Eighteen days later another abscess in the 
same region was incised and drained. The 
index, taken for the first time on that day, was 
0.7. Between the time of the first operation 
and the second operation, it was noted clinically 
that the wound refused to heal and examination 
of the curettings from the wound established 
a diagnosis of actinomycosis. Between Novem- 
ber 4, the time of the second operation, and 
December 21, the index was repeatedly deter- 
mined and with one exception showed no 
significant variation. During that period there 
was no change in the clinical condition of the 
patient. 

Case v (19950) (Chart 4). A woman, aged 
fifty-three years, was admitted to the hospital 
October 11 during a typical attack of biliary 
colic. A diagnosis of cholecystitis had been 
made as far back as 1927. On her present 
admission the temperature was 102.4°F. and 
the index two days later was 1.2. Eleven days 
after admission, the first day of completely 
normal temperature, the index was 0.7 which 
rose steadily until November 2, twenty-two 
days after admission, to 1.7. The following 
day she suffered another attack of colic and 
the index taken a day later fell to 0.5. She was 
operated upon two days later and a diseased 
gall bladder removed. On the twenty-first day 
postoperative the index was 2.3. Coincident 
with this rise the clinical condition rapidly 
and steadily improved. On the twenty-fourth 
postoperative day the index was 2.0. The 
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patient suddenly developed an acute mania 
ind was transferred to another hospital. 


In this case the temperature curve was 
charted in conjunction with the filtration 
indices. There is an apparent relationship 
to be seen in Chart 4. Low temperatures 
coincide with high indices, and high 
temperatures with low indices except for 
the first day of normal temperature when 
the index usually falls and then rises. 

In chronic suppurative conditions, the 
index rises as the focus of suppuration is 
removed. Where the focus is not removed 
and the clinical condition of the patient 
remains about the same, the index shows 
but minor fluctuations. 

The influence of surgical trauma _ is 
illustrated by the following cases: 


CasE vi (35060) (Chart 5). A young 
woman, aged sixteen years, was admitted to 
the hospital October 4, with a clinical diagnosis 
of chronic appendicitis. The filtration index 
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admission she had a temperature in the 
neighborhood of 100°F. The index was taken 
two days after admission when it was 1.6. 
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CHART 5. 


Three days later the mass in the breast was 
removed, and microscopic examination estab- 
lished a diagnosis of fibroadenoma. On the 
fourth postoperative day the index was 1.2 and 
on the sixth postoperative day it was 1.7. 
From the time of her admission until three days 
postoperative she continued to have a tem- 
perature always under 101°F., and her first 


CHART 6. 


the first day after admission was 2.0. She was 
operated upon two days after admission and 
an appendix with productive changes was 
removed. The first day postoperative the index 
was 0.6, while on the fourth postoperative day, 
it had risen to 2.0. 

Case vir (35217) (Chart 5). A woman, 
forty-three years of age, was admitted October 
Ist, with a mass in the breast. At the time of 


day of normal temperature was on the fourth 
postoperative day. 


Surgical trauma causes a sharp fall in 
the index which fall is replaced by a 
continuous rise as the patient improves. 

The previous case reports illustrated 
the behavior of the index in uncomplicated 
cases of surgical trauma, while the follow- 
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ing paragraphs illustrate the influence of 
complicating factors upon the index: 


Case vill (35255) (Chart 6). A man, aged 
forty-five years, was admitted to the hospital 
October 4. After intensive study the details of 
which need not be recited here a diagnosis of 
intrathoracic tumor was made. Seven days 
after admission the patient was operated upon 
and a large sarcoma was removed from the 
right chest. The first index was taken the first 
day after admission when it was 1.0. Directly 
after the operation a transfusion was given 
and the index taken October 12, one day 
postoperative, was 2.3. From then until 
October 18, seven days postoperative, the 
index steadily fell, being on that day 0.9. Up 
to this point convalescence had been very 
stormy. On the eighth postoperative day 
clinical improvement started and coincidentally 
the index rose until at the time of his discharge 
it was 2.5. During his stay in the hospital three 
courses of x-ray treatment were given, at the 
points indicated in the chart. The patient 
reacted to these treatments, first failing 
clinically and then showing improvement; as 
he failed clinically the index dropped, as he 
improved it rose. 


Two points stand out in this case, one, 
the rise after transfusion, second, the 


correlation between the filtration index 
and temperature as will be noted by 
reference to the chart. 

The influence of transfusion is again 
illustrated: 


CasE IX (35325). This patient had a 
partial gastrectomy for carcinoma. The first 
index was taken just previous to operation 
and was 2.0. The day after operation and 
eighteen hours after a transfusion the index 
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was 2.7. From this point on the index slowl, 
dropped so that on the eighth postoperativ: 
day it was 0.8. No further indices were taken. 


CONCLUSION 


1. The light filtration index was studied 
in a variety of surgical conditions. 

2. It was shown that uncomplicated 
surgical trauma produces a sudden fall in 
the index which then rises progressively 
as convalescence ensues. Failure of the 
index to rise after simple surgical trauma 
may be taken to indicate the possibility 
of a complication. 

3. The transfusion of blood produces a 
sharp rise in the index after which the 
index declines. 

4. In acute suppurative conditions the 
index is low but rises promptly upon 
removal of the focus. 

5. In chronic suppurative conditions the 
index remains unchanged or with but 
minor variations unless the focus is re- 
moved, when it rises. 

6. There is a_ definite 
between the curve of temperature 
and the curve of the filtration index: 
the index falls as the temperature 
rises; falls slightly on the first day of 
normal temperature and then slowly rises 
as the patient’s temperature remains 
normal. 

It appears that intensive study of the 
phenomena is worth while in surgical 
conditions so that the variations and 
significance of such variations in the index 
may be determined. 


relationship 
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FATAL DIPHTHEROID WOUND INFECTION 
FOLLOWING APPENDECTOMY* 


S. ARTHUR LINDE, M.D. 


BALTIMORE, MD. 


IPHTHERITIC or diphtheroid 

wound infection is an unusual 

postoperative complication. A re- 
view of the literature reveals the fact 
that this type of wound infection has a 
greater incidence than is generally con- 
ceded. Although this condition is not 
rare, its infrequent occurrence and diag- 
nostic and therapeutic difficulties warrant 
the report of an additional case. The 
interesting clinical course, the bacterio- 
logical findings and the fatal outcome in 
the case herein reported serves to empha- 
size the importance of the early recognition 
and the instillation of prompt treatment 
of this condition. 


CASE REPORT 


Kk. W., white, female, seventy-four years of 
age, married, cook. She was admitted to the 


Sinai Hospital at 4 p.m. on October 30, 1927. 

Complaint: Pain in lower abdomen, of 
twenty-eight hours’ duration. 

Family History: Unimportant. 

Past History: The patient had always 
enjoyed good health. She had had the usual 
diseases of childhood with the exception of 
diphtheria. 

Present Illness: The patient developed a 
sudden sharp pain in the lower abdomen at 
noon, October 29, 1927. The pain was rather 
severe and has persisted. It did not radiate, 
nor was it localized to any particular portion 
of the abdomen. The pain was accompanied 
by nausea and belching. There was no history 
of vomiting, anorexia, constipation, diarrhea, 
chills or fever. The pain was not related to the 
intake of food, exercise, etc. 

Physical Examination: On admission, the 
temperature was 101°F. (R), pulse 110, respira- 
tion 26, and blood pressure 140/82. The patient 
appeared to be quite ill. She was conscious and 
answered all questions intelligently. Her face 


was flushed and her skin moist. The head and 


neck were negative. The nose and throat were 
clear and presented no unusual findings. Ex- 
amination of the chest disclosed a moderate 
emphysema. The cardiac findings were negative 
except for an occasional extrasystole. 

The abdomen appeared to be well developed 
and symmetrical in outline. There were no 
palpable masses, hernia, or ascites. Marked 
tenderness was elicited over the entire abdomen 
upon superficial and deep palpation. The 
tenderness appeared to be more acute in the 
right lower quadrant about McBurney’s point. 
The liver, spleen and kidneys were not palpable. 

Laboratory Findings: A catheterized specimen 
of urine was negative except for a slight trace 
of albumin. The hemoglobin was go per cent. 
The leucocyte count was 28,600 with 90 per 
cent polymorphonuclear leucocytes. 

Course: A diagnosis of acute appendicitis 
with rupture and general peritonitis was made 
and immediate operative intervention decided 
upon. At operation, a gangrenous, perforated 
appendix with general peritonitis was found. 
The appendix was removed by the clamp and 
cautery technique and the necessary drainage 
instituted. A culture of the peritoneal fluid 
was taken and was reported B. coll. 

The patient reacted favorably following the 
operation and the temperature returned to 
normal after forty-eight hours. The patient 
was confined to bed for the next eight weeks 
due to the fact that the wound broke down and 
was slow in healing by granulation. During 
this period, there had occurred a marked 
destructive process in the abdominal walls 
about the wound which appeared to be more 
extensive than the usual type of wound infec- 
tion due to the B. coli, staphylococcus or 
streptococcus organisms. At one time the de- 
structive process in the wound area appeared 
to so undermine the surrounding abdominal 
walls that evisceration was feared. However, 
the wound responded to the usual cleansing 
and stimulative agents and satisfactory healing 
ensued. 


* From the Surgical Service, Sinai Hospital, Baltimore. 
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On December 22, fifty-three days after 
operation, the patient complained of nausea 
and a severe headache. Her temperature rose 
to 102°F. and the pulse rate was correspond- 
ingly accelerated. A complete physical ex- 
amination was performed but was negative. 
The wound appeared to be healthy. For the 
next five days the temperature ranged between 
ro1°F. and 103.5°F. and the patient became 
quite ill and showed signs of a progressive 
toxemia for which no underlying cause could 
be found. On December 27, the wound was 
re-examined and for the first time there was 
observed a dirty grey membrane which was 
adherent to the granulating walls of the wound. 
The membrane could be peeled away but left 
a bleeding surface. In the deeper portion of the 
wound, a collection of thick seropurulent fluid 
was found. Smears and cultures were taken 
from this fluid and the presence of the Klebs- 
Loeffler bacilli was reported. A culture of the 
patient’s throat was taken at the same time 
and revealed a similar organism. 

On December 27, 1927, fifty-eight days after 
operation, the patient was isolated and given 
10,000 units of diphtheria antitoxin intra- 
muscularly. The wound was thoroughly painted 
with tincture of iodine. The following day, 
20,000 units of diphtheria antitoxin were ad- 
ministered but no improvement was noted. 
The patient’s temperature remained elevated 
and the toxemia appeared to be increasing. 
She died on January 1, 1928, sixty-two days 
after operation. 

Bacteriological Studies: Despite the fact that 
the cultures and smears of the wound and the 
cultures of the throat were reported positive 
for the Klebs-Loeffler bacillus, it was decided 
to do a virulence test using two guinea pigs. 
The reports of this test were negative which 
indicated that we were dealing with either a 
true diphtheritic bacillus of low virulence or a 
diphtheroid organism. It is difficult to accept 
the former interpretation inasmuch as the 
organism was of sufficient virulence to cause 
the death of the patient. In view of the nega- 
tive virulence test, it seems more logical to 
assume that we were dealing with a diphtheroid 
bacillus which was highly virulent and even 
fatal in the human host. 


Comment: The mode of infection in this 
case was undoubtedly the transmission 
of the organism from the throat to the 
wound by the hand of the patient. The 
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organism in all probability was a highly 
virulent type of diphtheroid bacillus. W« 
are cognizant of the fact that as a rule 
the diphtheroid type of organism is usually 
avirulent and harmless, but it is possible 
that under specific and unusual circum- 
stances, 1.e. severe wound infection, this 
organism may manifest lethal tendencies, 
as suggested by Brickner. 


DISCUSSION 


There is a large group of organisms 
which bear a close morphological resem- 
blance to the Klebs-Loeffler bacillus. Hiss 
and Zinser have classified this group as 
diphtheroid bacilli. Lehman and Neuman 
have suggested the term corynebacterium. 
The diphtheroid bacilli are apparently 
very numerous and have been isolated 
from many different sources. Hiss and 
Zinser state that it is impossible to do 
more than indicate that the diphtheroid 
bacilli are a large heterogeneous group, 
closely related by morphological and super- 
ficial cultural characteristics, and mainly 
comprised of saprophytes and _ probably 
harmless parasites on the human and 
animal body. 

The most common diphtheroid bacillus 
is the B. hoffmanni which is also known 
as the pseudo-diphtheritic bacillus. This 
organism can be isolated from the nose 
and throat of humans and is avirulent. 
Another common diphtheroid organism is 
the B. xerosis, which also closely resembles 
the Klebs-Loeffler bacillus but is non- 
pathogenic to the human host. While 
the afore-mentioned organisms differ cul- 
turally and morphologically from the 
true diphtheritic bacillus, the exact means 
of differentiation is by animal inoculation 
as a virulence test as advocated by Adami 
and his co-workers. 

There appears to be no unanimity of 
opinion as to the accepted method 
treatment for cases of diphtheritic and 
diphtheroid wound infections. The major- 
ity of the writers are favorably inclined 
toward the intramuscular administration 
of large doses of diphtheria antitoxin. 
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Several writers prefer to treat the con- 
dition locally by the direct application 
of such medicaments as tincture of iodine, 
phenol, Dakin’s solution and diphtheria 
antitoxin. Combined treatment, i.e. re- 
peated intramuscular injections of large 
doses of diphtheria antitoxin and direct 
application of strong antiseptics and germi- 
cides as tincture of iodine, phenol, etc., 
yield the best results. The treatment can 
be efficacious only when the diagnosis is 
made early and treatment is instituted 
promptly and energetically. 

Uhlhorn has stressed the importance “ 
early and intensive antitoxin therapy 1 
the treatment of diphtheritic wounds in 
order to prevent the development of 
post-diphtheritic paralysis and obviate the 
danger of transmitting the infection to 
others. Arms and Griffith reported excel- 
lent results with his form of therapy and 
obtained practically immediate cure within 
two days. 

Hartsell reviewed 60 cases of diphtheritic 
wound infection occurring in the various 
United States Army hospital units and 
observed that the best results were ob- 
tained with the use of tincture of iodine 
locally. With this form of therapy, the 
average duration of positivity was six 
days. He also employed diphtheria anti- 
toxin intramuscularly but found that the 
individual resistance to antitoxin varies. 
Some of the patients yielded positive 
cultures forty-eight days after the inocula- 
tion was started. Diphtheria antitoxin was 
employed in 4 cases, four doses of 20,000 
units each being given, but had little 
or no effect in clearing the wound of the 
diphtheritic organism. Hartsell also used 
diphtheritic antitoxin as a wet dressing 
with no beneficial results. Dakin’s solution 
was used in a similar manner but proved 
to be of no value. In one case, the wound 
was cauterized with pure phenol but the 
culture on the following day was reported 
positive. 

On the other hand, Keegan has reported 
excellent results when antitoxin was in- 
jected intramuscularly in association with 
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wet dressings of antitoxin to the wound. 
Printy likewise reports a similar favorable 
experience using antitoxin intramuscularly 
and Dakin’s solution locally. 

It is interesting to note that Simmons 
and Bigelow maintained that all methods 
of treatment are unsatisfactory due to the 
fact that the organisms grow in the depths 
of the granulations. They stated that these 
patients act as carriers until complete 
healing has taken place. Their method of 
therapy consisted of antitoxin in large 
doses combined with the local use of 
antiseptics to throat and alcohol dressings 
to the wound. In a later article, Simmons 
in conjunction with Wearn and Williams 
has aptly and wisely stated that the 
successful treatment of diphtheritic wounds 
is not dependent upon the type of anti- 
septic used but upon reaching the organism 
with the antiseptic. 


CONCLUSIONS 


The experience and knowledge gained 
from the diagnosis and treatment of an 
interesting but fatal case of diphtheroid 
wound infection herein reported and from 
a careful survey of the literature on the 
subject justifies the following conclusions: 

1. Diphtheritic or diphtheroid infection 
of operative wounds may prove to be fatal. 

2. In the early diagnosis of wound infec- 
tions by the diphtheritic or diphtheroid 
type of organisms, the only absolutely 
dependable test for differentiating these 
organisms is the virulence test. 

3- Asymptomatic diphtheroid bacilli car- 
riers can transmit these organisms to an 
operative wound on their body. 

4. All patients with diphtheroid wound 
infections should be isolated as in case of 
diphtheria. 

5. Successful treatment of diphtheritic or 
diphtheroid wound infections is directly 
dependent upon an early diagnosis and the 
institution of prompt treatment. 

6. The best results are obtained when 
the combined form of treatment is em- 
ployed, viz. the intramuscular injection of 
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large doses (20,000 units) of diphtheria 7. The value of diphtheria antitoxin a 
antitoxin and the direct local application a wet dressing has not yet been clear!) 
of tincture of iodine to the wound. established. 
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A SYRINGESLEEVE VALVE TRANSFUSION INSTRUMENT 
A NEW METHOD OF TRANSFUSION OF UNMODIFIED BLOOD* 


Micuaet E. DeBaxey, M.D. AND WILLIAM H. GILLENTINE, M.D. 


NEW ORLEANS 


HE principles of transfusion were 

established many years ago and the 

problem of the procedure today is a 
purely mechanical one, the transfer of 
the blood from the veins of the donor to the 
veins of the recipient within the shortest 
possible time and over the shortest possible 
pathway, so that there shall be no risk of 
clotting en route. To achieve these results 
many instruments have been devised, 
some of which are exceedingly ingen- 
ious but all of which are open to some 
objection: either the mechanism is so 
complicated that they are difficult to 
operate and keep in order, or they are so 
expensive that their purchase and main- 
tenance is a distinct burden. None of 
them, in addition, offers entirely adequate 
protection against the risk of clotting. 
The instrument we have devised is, we 
believe, free from all of these disadvantages 
and risks, and it offers several advantages, 
in Our opinion, over any other apparatus 
now available. 


DESCRIPTION 


The instrument (Figs. 1 and 2) consists 
of a 5 c.c. syringe and a sleeve valve. 
While any standard syringe would prob- 
ably be satisfactory, we have chosen the 
5 c.c. Sana-Lok syringe because it is easy 
to procure and because it offers the Luer- 
Lok attachment. A piston (A) contains a 
channel which communicates at the upper 
end with the syringe tip and at the lower 
end with the “port” of the donor (p) and of 


the recipient (R); these plugs are fitted into 
the sleeve (B). A taper pin (T) fits snugly 
into the sleeve and passes through a slot 
in the piston, the up and down motion of 
which is thereby limited. This mechanism 
ensures exact approximation of the port in 
the piston with that of the donor in the 
extreme up position (Fig. 1), and with that 
of the recipient in the extreme down posi- 
tion (Fig. 2). The separate parts of the ap- 
paratus are shown in Figure 3, and the 
assembled instrument in Figure 4. 

Blood is a highly viscid fluid, and in 
actual clinical practice a reversal of the 
flow is therefore scarcely likely to occur. 
The theoretic possibility exists, however, 
and special precautions have been taken to 
guard against it. A rubber washer, placed 
at the top of the syringe, tightly surrounds 
the plunger shaft and increases the fric- 
tion of the syringe over the friction of the 
sleeve valve; as a result, the valve always 
moves before the syringe plunger begins to 
move in the same direction. Errors of 
operation are thus absolutely guarded 
against. 


TECHNIQUE 


The parts of the instrument are sterilized 
in the autoclave or by immersion in 95 per 
cent alcohol and sterile liquid petrolatum 
is applied to the piston as a lubricant. 
The instrument is then assembled by 
slipping the piston into the sleeve, inserting 
the taper pin, and attaching the syringe to 
the Luer tip of the piston. Two small rubber 


*From Charity Hospital, New Orleans, La. 
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tubes, about 15 cm. in length, which are piston in the valve, which moves first, 
fitted with needle adapters, are attached continues down until it is stopped by the 
to the donor’s and the recipient’s plugs on taper pin. The channel now communicates 
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Fics. 1 and 2, Diagrammatic showing of DeBakey-Gillentine method of transfusion. Fig. 1. Instrument in extreme 
up position during operation. Fig. 2. Instrument in extreme down position. 


the valve, and the syringe is filled with with the recipient’s outlet (Fig. 2), and at 
normal saline solution. Venous punctures _ this point the plunger of the syringe moves 
are made in the donor and the recipient, downward to eject its contents. As soon as 
the needle adapters in the rubber tubes the syringe is emptied, force is exerted on 
are fitted with their respective needles, its handle in the opposite direction. Again 
and the transfusion is begun. the piston in the valve moves first, and 


om 


<2 


Fic. 3. Instrument before it is assembled. Fic. 4. Assembled instrument. 


The operation of the instrument is very this time it continues upward, until it is 
simple. The cylinder of the sleeve valve is stopped by the taper pin. The chann 
held steady with the left hand, while the is now in communication with the donor’s 
handle of the syringe plunger is operated inlet (Fig. 1), and at this point the plunger 
with the other hand (Fig. 5). As the handle of the syringe moves upward, aspirating 
of the syringe plunger is pushed down, the blood into the syringe. This movement, 
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which is nothing more than the push-pull 
motion used in operating any syringe, is 
continued until the desired amount of 
blood is given 

The first 5 c.c. injected into the 
recipient’s veins consists of the normal 
saline solution with which the syringe has 
been filled. Thereafter each plunge of the 
syringe injects 5 c.c. of whole blood. While 
the nena. can be done as rapidly as 
100 c.c. per minute, the speed with which 
the blood is given depends entirely upon 
the rate at which the plunger of the syringe 
is moved, and is therefore entirely at the 
control of the operator. 

When the transfusion is completed the 
needles are withdrawn from the veins, and 
temporary pressure is made over them to 
stop possible oozing. The instrument is 
taken apart and is cleaned first with normal 
saline solution and then with sterile water, 
after which it is sterilized and packed in its 
case ready for use. 


COMMENT 


After the safety and efficiency of this 
instrument had been tested by the proper 
animal experiments, it was put into use on 
the various services of Charity Hospital on 
which the authors worked, and from 
November 4, 1932, to date 75 transfusions 
have been given with it on 52 patients.* 
All types of conditions have been treated, 
including postoperative hemorrhages and 
infections, complications of pregnancy and 
the puerperium, typhoid fever, osteo- 
myelitis, malignant cachexia, primary ane- 
mia, secondary anemias of various origins, 
traumatic injuries of the viscera, bacterial 
endocarditis, hyperemesis gravidarum, bi- 
chloride poisoning, any primary disease or 
secondary complication, i in short, for which 
transfusion might be indicated. Many of 
these patients were almost exsanguinated, 
and in such cases, as much as 750 c.c. of 
blood were given at one sitting. In other 
cases repeated small transfusions, 250 or 
300 ¢.c., Were given on successive occasions 


Since this article was sent for publication an addi- 
tinal 275 transfusions on 190 patients have been given, 
all of which were successful. 
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for chronic infectious conditions in which 
anemia and cachexia were features. 


In every instance the transfusion, im- 


Fic. 5. 


Method of operation, with valve changing 
automatically. 


mediate or remote, was completed within a 
very short space of time, without disturb- 
ance to either recipient or donor, and with a 
minimum of preparation and excitement. 
Occasionally, when so many transfusions 
and infusions had been given that the veins 
of the recipient were thrombosed, some 
difficulty was experienced in getting into 
the veins, which finally had to be cut down 
on; but this difficulty, of course, has 
nothing to do with the effectiveness of the 
apparatus employed. In no case was there 
the slightest evidence of clotting, even 
when, as sometimes happens, the tem- 
porary faintness and fright of the donor 
made it necessary to discontinue the 
transfusion temporarily. In such circum- 
stances the transfusion is stopped, the 
syringe is filled with normal saline solu- 
tion, and the procedure is continued when 
the donor has recovered sufliciently to 
permit it. 


CONCLUSIONS 


In our opinion this instrument offers the 
following advantages over any equipment 
now available for transfusion: 
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1. Even though it is manufactured of 


the finest materials the cost for quantity 
production can be kept very low. The 
syringe, which is the only breakable part, 
is a standard instrument, and is readily 
available and cheap. 

2. The instrument consists of only four 
parts, and no mechanical knowledge what- 
soever is required to assemble it. It can 
be packed in a sterilizing case 6 inches by 
2 inches by 1 inch, and it is so compact 
that it can be kept sterilized and ready for 
use at all times. Its cleaning after it has 
been used offers no problems. 

3. Operation is very simple, consisting 
merely of the push-pull motion of any 
syringe piston. Mechanical errors of oper- 
ation are guarded against by special 
permanent attachments. 

4. Since the circuit of the instrument is 
so short, the blood remains out of the 
body a correspondingly short time, and the 
risk of clotting is in turn very slight. More- 
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over, there is no dead space in which clot- 
ting can initiate, and fragmentation of th 
red blood cells by the valve mechanism i: 
negligible. 

The ease with which transfusions ca: 
be given by this method makes it highl) 
desirable for general use. No elaborat 
auxiliary apparatus and no corps of as- 
sistants are needed, and the blood can bx 
given as safely and expeditiously in th 
patient’s home and at his bedside as in a 
fully equipped hospital. In offering this 
instrument to the profession, the authors 
hope: (1) it will simplify the technical difli- 
culties of direct transfusion; (2) increase 
the availability of transfusion apparatus 
to institutions and_ to __ practitioners 
when cost and upkeep are items that 
cannot be ignored; and (3) furnish an 
uncomplicated, swift and safe method 
of employing transfusion in those con- 
ditions in which this form of therapy is 
indicated. 
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HE progress in mechanical resuscita- 
tion, while attended with increasing 
interest, has been limited to an effort 






Fig. 1. Infant resuscitator, tray-cover removed. 





to inflate the lungs by direct introduction 
of air or oxygen, or indirectly by positive 
and negative pressure to the chest wall. 
Unfortunately, each succeeding device has 
become more complicated and expensive, 
without showing much improvement over 
the old manual method now taught the 
Boy Scouts. 

Since the advent of the fluoroscope we 
have learned that the movement of the 











diaphragm has, perhaps, more to do 
with the inflation of the lungs than 





the expansion and contraction of the 
chest wall, and in some _ individuals 
appears to be the sole means of respira- 






tion. It is becoming widely recognized 
that the newborn breathe with the 





diaphragm only. 
It must be apparent to everyone, also, 
that something more than inflation of the 
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lungs in impending death is necessary. 
The circulation and other vital functions 
are at a low ebb, and even if we succeed 





Fic. 2. Infant resuscitator, tray-cover in place. 


in getting oxygen into the air vesicles it 
may not be taken into, or transported 
by, the blood stream; or even if this step 
in the process is successful, the tissue cells 
may have become so inactive that the 
life-giving oxygen cannot be appropriated 
or the accumulated products of disintegra- 
tion be thrown off. Hence, any device to 
deserve the name “resuscitator”’ must do 
more than introduce air or oxygen into the 
lungs; it must act favorably on all the vital 
functions. 

We have combined the age-old “rock- 
a-bye-baby”’ idea with the immutable 
truth, “‘water seeks its level.” 

The result is a simple, beautiful and 
indestructible device that positively impels 
the body to enact every movement of 
respiration and exerts a positive action 
on circulation and other vital functions; 
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and for its operation needs only a patient, 
a gallon of warm water, and some one to 
tip it up and down. 


Fic. 3. Adult resuscitator in use. 


We emphasize the infant resuscitator 
because of the vast field. The adult size 
is Just as efficient but the cases are rela- 
tively few. 

Mechanically, it consists of a central 
chamber for the patient whose head rests 
outside, the body being sealed in by a 
rubber diaphragm around the patient’s 
neck. Around this chamber is a front and 
rear water-tight compartment. These are 
connected below by an underpass. The 
rear compartment has a 2-inch opening 
on top; the front compartment has a 
similar opening into the upper part of the 
patient’s chamber. The unit is pivoted 
in a suitable stand so that it may be 
rocked up and down to an angle of about 
35 degrees from the level position. 

Tip the front end up and fill the rear 
compartment about two-thirds full with 
warm water, and rock the machine up and 
down. As the head goes down, water flows 
through the underpass and compresses 
the air in the front compartment. This 
compression is transmitted through the 
opening into the patient’s chamber and 
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exerts on each square inch of the body 
pressure equal to 10 c.c. of water in the 
infant apparatus; or 30 c.c. in the adul: 
size. When the device is rocked upward 
and a reverse action occurs and produces a 
vacuum of the same degree. 

The action of positive and negative 
pressure, synchronized with the up-and- 
down motion, need not be described; it 
is immediately apparent. Positive pressure 
to the body, as the head goes down, 
compresses the chest, and the viscera 
slide down (aided by the positive pressure) 
and give the diaphragm its full and normal 
motion; the venous blood is aided by 
gravity and surface pressure to flow to 
the heart; the brain receives a fresh blood 
supply from this action; all fluids in the 
body are set in motion and the tissues of 
the entire body are gently massaged. 
When the head is rocked upward all these 
actions are reversed except that the 
venous blood which flowed from the lower 
extremities is largely prevented from 
backflow by the valves of the veins 
even though the arterial pressure may be 
very low. 

Indeed, if the blood of the body is still 
fluid, it will circulate though there be no 
heart action. This statement may be 
challenged at first, but on second thought 
it is readily apparent that the rocking 
motion alone will circulate the blood as 
long as it is completely fluid; and when 
synchronized with the positive and nega- 
tive pressure the action is very evident. 

Of course, the proof of efficiency is 
never complete without actual experience. 
We have used the infant resuscitator many 
times in the Shreveport Charity Hospital 
during the past six months with results 
that appear uncanny. It has become 
routine now to treat even the little patients 
who do not cry lustily (evidently partial! 
atelectasis) and the results are immediate. 

Above all, the resuscitator is fool-pro: 
indestructible and inexpensive. 





GEARED SPRING TRACTION APPARATUS 


Voict Mooney, M.D., F.A.C.S. 
PITTSBURGH, PA. 


HIS traction apparatus has been It isa geared spring construction and offers 
used successfully at the Allegheny a scientific measurement in pounds of the 
General Hospital, Pittsburgh, as a amount of pull on a limb. The apparatus 





Fic. 1. Outer cast aluminum shell removed. 1. Geared spring drum. 2. Ratchet. 3. Ratchet release. 4. Brake. 5. 
Number of pounds’ pull indicator, calibrated against a known amount of pounds’ pull. 6. Chain attached to 
pulley which is controlled by geared spring drum. 7. Hook for attachment to rope, or metal eye on the foot piece. 
8. Control ratchet release. 9. Removable half of apparatus. 


substitute for the conventional pulley and is portable, easy to handle and pulls with 
weights, when a consistent pull is desired. a force up to 45 lb. 





Fic. 3. Traction on fractured femur. 


Fic. 2. Apparatus being used in simple traction. Turn 
of handle winds spring and causes increased tension 
on chain. 








Fic. 5. Head traction. 


Fic. 4. Side traction. 
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MATERNAL MORTALITY 
IN NEW YORK CITY 


OME weeks ago the newspapers questionnaires while the cases were still 


throughout the country published 

parts of the report on maternal mor- 
tality in New York City during the years 
1930-1932. This study was undertaken by 
the Committee on Public Health Relations 
of the New York Academy of Medicine 
and covers three consecutive years. It was 
felt that the investigation, to be of the most 
value, should run concurrently with the 
deaths, and the committee was able to 
eniist the cooperation of the Department 
of Health in obtaining weekly reports of 
the deaths from puerperal causes occurring 
during the previous week, thus making it 
possible to obtain the material for the 


v) 


fresh in the minds of the attendants. 

We quote from the Preface: ““The Com- 
mittee requested Drs. Benjamin P. Wat- 
son, John O. Polak, George W. Kosmak, 
and Harry Aranow to act as an Obstetrical 
Advisory Committee. Dr. Ransom Hooker 
was appointed director of the study. The 
work of gathering and tabulating the 
material was done by Dr. Marynia Farn- 
ham (on full time) and Dr. Elizabeth 
Arnstein (on part time), a statistical clerk 
and her assistant, Miss Mabel Seaman and 
Miss Margaret Strieb (both registered 
nurses). Miss Dorothy Jones, also a 
registered nurse, volunteered her services 
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to interview all midwives and, in addition, 
did a great deal of valuable work in assemb- 
ling material for the discussion of the 
midwife situation. ... The Obstetrical 
Society of New York provided a loan to 
start the work, as planned, and the funds 
to carry out the full study were most 
generously supplied by the Commonwealth 
Fund.” 

It is realized that this was an honest, 
unbiased, thorough investigation soon after 
a death occurred, carried on by experts 
with ample means at hand to be unham- 
pered or curtailed in the work. It is one 
of the most thorough and most valuable 
reports on maternal mortality published to 
date. Unfortunately the public press 
stressed only certain highlights, the sensa- 
tional, which is not unusual, as this news 
angle is to them the only one of importance. 
Criticism has been directed toward certain 
individuals because this report was given 
in its entirety to the press. We think, even 
under the circumstances, this was a good 
thing. Sooner or later any newspaper 
editor would or could get the report. It was 
sure to become newspaper copy and no 
physician or committee could (or can) 
direct what a newspaper will publish. It, 
at least, gave both the laity and physicians 
a shock. It made them think. It calls for 
changes in obstetrical education and prac- 
tice and, in the end, the results of this will 
be most beneficial. 

Unfortunately, one who is not conver- 
sant with the subject may draw erroneous 
conclusions. One might think, after study- 
ing the report, that a pregnant woman in 
labor is better off in the hands of a midwife 
than under the care of a licensed physician, 
that a woman is safer at home than in a 
well-equipped and well-conducted mater- 
nity hospital. One must realize that often 
trouble is sense early in the labor or 
dangerous symptoms are not noticed until 
too late and then the case is sent to the 
nearest hospital, which may be a poorly 
conducted place, and the woman dies there. 
If the patient was ignorantly handled in 
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a hospital, hardly worthy of the name, b 
a physician not trained to conduct a: 
abnormal case, the Grade A _ hospitals 
suffer in the total percentages arrived at in 
the end. The same is true of home deliv- 
eries; when trouble brews and the attend- 
ant physician knows it is beyond his skil! 
he has the patient transferred to a hospital. 
Often he has changed a simple complication 
into a serious complication by unwise, 
meddlesome midwifery. The woman dies. 
The hospital has the death chalked up 
against it. Should the midwife have a place 
in our economic life? Some say she should, 
after proper training and under competent 
supervision. Others would abolish her ilk; 
they say she has no place at any time or 
under any circumstances. We hear the 
medical schools are at fault; that the hours 
allotted to obstetrical teaching are too few, 
that the student does not receive sufficient 
clinical instruction; that he is thrown out 
upon an unsuspecting public without the 
ordinary knowledge necessary to know a 
normal labor when it is going on before 
him. Others say the fault lies in the “re- 
nowned specialists”” who write and preach 
and practice short cuts to hasten a deliv- 
ery; that this may be well in their hands 
but the general practitioners, who at best 
ape their betters, are not equipped to 
imitate and attempt the surgical measures 
recommended; that conservative obstet- 
rics are being pushed aside in this age in 
which the only aim is to save the woman 
a few hours of pain and shorten, by any 
means, the length of labor. 

It is not our purpose at this time to 
comment on any of the many reasons 
offered for the high mortality rate in New 
York City. Our opinion regarding the 
cures will be voiced at a later date. In a 
way this is a book review. We hope our 
readers will become sufficiently interested 
to want to own and study this report of 
290 pages. With this idea in mind we will 
quote and comment on some of the hizh- 
lights we marked as we slowly went 
through the pages: 

“The reduction of mortality and mor!)id- 
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ity in all its branches of medical practice 
has been shown to lie increasingly in the 
field of prevention, and obstetrical practice 
is no exception to this general rule... . 
In judging whether or not the death was 
inevitable, the criterion has always been 
that of the best possible skill, both 
diagnosis and treatment, which the com- 
munity could make available. 

“The Advisory Committee is of the 
opinion that the obstetrical operative 
procedures are not to be undertaken unless 
the attendant is unquestionably compe- 
tent, since many of them require a high 
degree of skill. They are of the opinion 
that this lack of respect for operative 
undertakings is a grave source of danger 
to the patient. [How are we to get around 
this? Are we to continue permitting any 
licensed physician, often without having 
had an interneship, to attempt major 
surgical procedures? The public has paid 
dearly for this weakness in the medical 
practice act.] 

“Operative procedures followed by septi- 
caemia were presumably not performed 
properly as to asepsis or the avoidance of 
trauma. 

“The deaths from albuminuria and 
eclampsia were due in all cases where the 
physician was thought responsible to 
errors in judgment . . . there was a defi- 
nitely discernible laxity in the intensive 
treatment of the early stages of the toxae- 
mias which allowed the impending disaster 
to occur. 

“The accidents of labor for which the 
physician was held responsible show a 
preponderance of errors of technique. 

The whole series shows a predominance 
of the cases in which the patient did not 
seek care—59.2 per cent... . Careful, 
persistent education is required to produce 
in the less educated and less fortunate 
women of the city an attitude which will 

‘e prenatal care an accepted necessity. 

“Sixty per cent of all deaths which could 
have been avoided have been brought 
about by some incapacity in the attendant: 
lack of judgment, lack of skill, or careless 
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inattention to the demands of the case. 
Some of these situations have arisen out of 
the fact that internes have been given 
too wide a field of independent activity. 

. More than a third of all preventable 
deaths were due to some failure on the 
part of the patient herself to take advan- 
tage of those facilities which are at hand 
for safe-guarding her in the period of 
gestation and lying-in. 

“‘Prevention of these deaths is possible, 
and the challenge of the situation must be 
accepted. [Every medical educator, every 
physician, and every trained obstetrician 
should linger over this statement and ever 
continue to give it serious thought.] 

“(Postpartum hemorrhage.] Among the 
117 cases, 93 were preventable. In 79 of 
these the responsibility was ascribed to the 
attendant. . . . Only 11 in this group were 
given transfusion. ... It is useless to 
arrest hemorrhage if the patient is so 
exsanguinated that she succumbs to acute 
anaemia. It appeared, from some of the 
case histories, that transfusion was not 
considered except as a final measure of 


desperation, and death frequently occurred 
before the arrival of a blood donor. 
“It is vital that the attendant inform 


the patient categorically that bleeding 
during pregnancy is never trivial... . 
The choice of operation as well as the time 
of its performance must be judicious. 
Rapid traumatizing delivery by the birth 
canal must be avoided as it increases the 
hazard to the mother. [Textbook knowl- 
edge every physician should have; yet in 
practice it is either ignorantly or purposely 
ignored. | 

“It has been a reproach to obstetrics 
that the high incidence of deaths from 
puerperal septicaemia has not materially 
lessened during the antiseptic and aseptic 
era, as it has in surgical practice. The 
reproach is only partly deserved, for the 
problem of preventing septic infection is 
a more difficult one in obstetrics than in 
surgery. . All are agreed, however, 
that if the resistance of the tissues Is 
lowered by severe hemorrhage, shock, « 
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tearing or bruising of the soft parts they 
may become virulent and cause severe and 
sometimes fatal infection. . . . All recent 
investigators and writers are agreed that 
in the majority of puerperal infections, 
especially in the fatal ones, the infecting 
organism has been introduced from with- 
out. [This statement should be hammered 
into physicians’ minds. They are the 
carriers.] The rate of deaths from septicae- 
mia following operative delivery is seen 
to be five times that following spontaneous 
delivery. [Could there be any stronger plea 
for conservative obstetrics?] 

‘A realization by the practitioner of the 
danger of prolonged labor would make for 
more frequent and earlier consultation 
with the specialist, with a possible saving 
of human life. [How is this end to be 
obtained ?] 

“* Among who 


the died 


231 women 


[eclampsia], 176 had convulsions. In the 
neglect of these symptoms by both patient 
and attendant lies the key to the large 
number of these deaths. 


ee 


. . the proportion of living mothers 
and infants obtained by cesarean operation 
fails to justify its use and average mor- 
tality figures show plainly that cesarean is 
a dangerous measure. [These facts cannot 
be emphasized too strongly.] 

“The repeated failure to make an accur- 
ate prognosis of labor and delivery contrib- 
uted to the high proportion of emergency 
operations. 

“The provision of the most highly 
trained specialist for every woman whose 
labor shows any abnormality will prevent 
the use of the cesarean section when less 
dangerous methods of delivery could be 
used by those having the requisite training 
and skill. [A sermon in itself.] 

“Perhaps the most dangerous element 
in the situation is that these hospitals 
[proprietary hospitals] are accepted by the 
lay public as of the same quality as the 
organized, well-staffed hospitals. To the 
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laity the word “hospital” has but on 
meaning—an institution where one receives 
scientific, skillful, and scrupulous care. 

‘|. . In the group of obstetricians ar 
many physicians who are entirely unquali- 
fied, by either training or experience, to be 
considered specialists in this field, bu: 
who, nevertheless, are assuming preroga- 
tives of the highly trained specialist in 
making exacting judgments and perform- 
ing operative procedures for which the, 
cannot be considered adequately trained. 
[A state of affairs which is sad but, at 
present, all too true.}”’ 

This report is not a dull, dry compilation 
of figures. The tables are interesting, under- 
standable and worth studying, for they have 
been accurately worked out by experts. 

Taken by and large the mortality rate 
for New York City is not appalling. The 
death rate is lower than for the state as a 
whole and lower than the maternal death 
rate for the United States. It is higher, 
however, than in Great Britain or on the 
Continent, and much higher than in the 
Scandinavian countries. There were 2041 
maternal deaths in New York City in three 
years, giving a rate of 5.83 per thousand 
live births. Too high! 

We have omitted the committee’s re- 
commendations. Like those of other 
commissions and committees they are 
controversial and will be discussed 
elsewhere. 

This report should be in the library of, 
and read by, every physician and special- 
ist who does maternity work.* To our way 
of thinking it ranks in importance with 
Oliver Wendell Holmes’ paper on puerperal! 
sepsis published nearly a hundred years ago. 

The more publicity, the more discussion, 
the more the sore spots are exposed to 
public gaze, the better. The hope for the 
future lies in not allowing this splendid 
report to gather dust on library sheives 
and be forgotten. 


T. S. WELTO™ 


*Published by Commonwealth Fund, 41 East 57 St. New York. 
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DANIEL TURNER 
[1667-1740] 


BioGRAPHICAL BreEVITIES The American Journal of Surgery 
N.S. Vol. xxim, March, 1934 














ANIEL TURNER was born in 
D London, England, in 1667. 
Historically, he is interesting be- 
cause he was the recipient of the first 
degree of doctor of medicine given in the 
English Colonies of North America. This 
was an honorary degree which was be- 
stowed upon him by Yale College in 1723. 
Turner started his medical career as a 
member of the Barber-Surgeon Company. 
Turner made quite a reputation for him- 
self, and during his life wrote several books: 
“Syphilis, a Practical Dissertation on the 
Venereal Disease”’; ‘De Morbis Cutaneis, 
a Treatise of Diseases Incident to the 
Skin”; “‘Apologia Chyrurgica.” His chief 
claim to present-day fame is the cerate 
which he invented and designated as “that 
excellent medicament which I call my 
Ceratum de Lapide Calimineri.” This was 
included in the U. S. Pharmacopoeia as 
recently as 1850 and the formula was given 
in the 1926 edition of the U.S. Dispensatory. 
Turner wanted to leave his lowly Barber- 
Surgeon Company, and on August 16, 1711 
he was disfranchised by the payment of a 
fine of fifty pounds. Three months later he 
appeared before the Royal College of 
Physicians of London for examination for 
a license as a physician. He was successful 
and was admitted on December 22, 1711, 
and one year later was given an imprimatur 
by them for his ‘De Morbis Cutaneis.” 
Inasmuch as he was not a graduate of 
Cambridge or Oxford and had no medical 
degree his acceptance by the Royal College 
of Physicians caused much comment. 
(hen it was the custom for certain 
Scotch Universities to confer degrees for 
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the payment of money. Unless the Royal 
College recognized the college which con- 
ferred the medical degree the successful 
candidate was made a mere “licentiate.”’ 
If he had all the qualifications he was made 
a “fellow.” 

Turner did not have this degree. But he 
did know a Jeremiah Dummer, agent for 
Connecticut in London. Turner and Dum- 
mer had many talks together. On Septem- 
ber 24, 1722, Turner wrote a letter in Latin 
to the President of Yale, offering a dona- 
tion of several books for the college library. 
In a postscript he wrote: “If your worships 
consider me worthy of the doctoral degree 
of Yale Academy and have the diploma 
sent to me, I shall receive it not only as a 
sign of your gratitude, but I shall consider 
it an honour as much as though it had been 
conferred by another university, though of 
greater note. Farewell most learned Sirs 
and may your academy flourish.” 

At the following commencement, Sep- 
tember 11, 1723, “the honorary degree of 
doctor of medicine was conferred upon him 
by the Reverend Mr. Timothy Wood- 
bridge, of Hartford, (Harvard, 1675), rec- 
tor, pro tempore.” Turner, in his lifetime, 
gave Yale thirty-two volumes. 

Turner thought with this degree and 
Dummer’s influence the Royal College 
would act favorably on his case, but he was 
doomed to failure. He never could sign 
himself a “fellow,” but he did sign himself, 
“Daniel Turner, M.p., of the College of 
Physicians of London.” 

Turner died in his seventy-fourth year, 
and was buried at Walton-at-Stone, on 
March 13, 1740. 

T. S. W. 
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[From Fernelius’ Universa Medicina, Geneva, 1679.] 


BOOKSHELF BROWSING 


RICHARD WISEMAN 


BARBER CHIRURGEON AND SOLDIER OF FORTUNE * 
Wittram M. Mitar, M.D. 
CINCINNATI, O. 


HE England of the last half of the 

seventeenth century was unusually 

fortunate for the reason that there 
then lived a number of men who stood at 
the very head of their respective profes- 
sions and who left a marked influence on 
the world as a result of their labors. The 
Restoration had taken place and Charles u1, 
the Merry Monarch, was King. Nowadays 
he is best remembered for his amazing 
political duplicity, his taste in mistresses, 
and his hoard of illegitimate children. But 
in fairness it should be recalled that he was 
a patron of the sciences. Under him the 
Royal Society was nursed through its 
infancy. This was the time of Newton, 
Boyle, Wren, and Halley. Sir Thomas 
Browne was still alive and his “Religio 
Medici”” was commented upon by Protes- 
tant and Papist alike. Dryden and Butler 
were two of the outstanding figures in the 
literary world. Purcell was composing the 
organ pieces that were to make him the 
first musician of the country for the next 
two hundred years. Hollar, one of the most 
exquisite etchers of all time, was turning 
out his superb works by the score. In 
medicine Sydenham and Willis were easily 
the outstanding leaders and in surgery 
there was Sir Richard Wiseman whose 
influence on succeeding generations was 


quite equal to that of the other great men 
of his time. His views lived !ong after him 
and his treatises went through seven edi- 
tions. Even today much can be learned 
from his case reports and his preface, at 
least, should be read by every young 
surgeon. 

The man’s character is manifest on every 
page. Hard, shrewd, and extremely sensi- 
ble, he was no scholar of the purely pedan- 
tic and academic type. Scientifically he 
was apparently honest and he was never 
afraid to admit that he was frequently 
wrong in both his diagnosis and his treat- 
ment. Curiously enough very little definite 
information about him remains today. It 
is only by combining the meager records 
of the times with the data gleaned from 
his own case reports that one is able to 
secure a partial picture of him. 

The exact time and the place of his birth 
is not known, but it is generally agreed 
that it was somewhere in Essex and that 
the year was about 1622. His exact parent- 
age is also unknown but it is thought by 
some that he was the illegitimate son of Sir 
Robert Wiseman, sometime Advocate to 
King Charles, and eventually Vicar Gen- 
eral and Dean of the Arches. His early 
childhood is a total blank to us and the |irst 
definite information available shows tat 


* From the Department of Surgery, College of Medicine of the University of Cincinnati. 
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he was apprenticed to the London Barber 
Chirurgical Guild. In their accounts for 
1636/1637 is the following entry: “Of 
Richard Smith, surgian for Richard Wise- 
man ij s vj d.” It seems probable that he 
finished his service when he was twenty-one 
and as no suitable vacancy was open at 
home he seems to have enlisted almost 
immediately in the Dutch Navy. Paren- 
thetically it may be stated that the Dutch 
were close allies with the British at this 
particular time, and numerous positions of 
trust were held in their army and navy by 
Englishmen. Furthermore as they had 
thousands of ships they would only be too 
glad to secure the services of a young, 
energetic and fairly well-trained “sea- 
chirurgian.”’ But whatever the reason may 
have been he saw plenty of action against 
the Spanish. After three years’ service he 
resigned and turned up with the troops at 
the battle of Worcester, and after this 
defeat he was captured and kept for awhile 
in Chester. When he was at last released 
he went to London and attempted to build 
up a practice. But he was a recognized 
Loyalist and the vigorous policy adopted 
by Cromwell soon resulted in his arrest 
again. He was charged with the accusation 
that he had attempted to aid in the escape 
of prisoners. We have his account of this: 
“IT was fetched to the Tower out of my 
bedde betwixt twelve and one at night and 
my house searched for armes and letters, 
but of those I was as innocent as of the 
former... . ” 

Eventually released, he left the country 
again and after a short time enlisted in the 
Spanish Navy. Very meager information 
exists regarding this period, but he seems 
to have made at least one voyage to the 
West Indies.* Finally he returned to Hol- 
land in time to be with the young Charles, 


While it seems at first sight to be unusual that a 
Pr: estant and a former enemy should be with the 
Sp uiards, there is really quite a simple explanation. 
Charles was quite friendly with Philip. Both feared and 
hac every reason to fear Cromwell, and any number of 
Br: :sh Loyalists enlisted and served against the Round- 
heals. They would be too glad to fight against the 
men who had driven them out of England. 
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first in Scotland, then England, and finally 
accompanied his King and leader on his 
triumphant return to London. 

While Wiseman was a soldier of fortune 
and fought under three flags, he was far 
from being a Richard Harding Davis hero. 
In his case reports, especially in those 
dealing with war wounds, he frankly 
admits that such and such an incident 
happened when he was in a retreat or while 
he was running away from the enemy. On 
one occasion he was on a ship which caught 
on fire while he was below with the wounded 
men: 


In Heat of Fight at Sea, amongst the many 
wounded Men that were put down into the Hold 
to me, one of them had his Right Arm ex- 
tremely shattered about two fingers Breadth, 
on the Out-side above the Elbow, by a great 
Splinter. I ought to have cut off this Man’s Arm 
presently: But a sudden Cry that our Ship was 
on Fire, put me in such Disorder, that I rather 
thought of saving myself than dressing my 
Patients. I hastily clapp’d a Dressing upon the 
Wound, and rowled it up, leaving his Arm in his 
other Hand, to support it, and endeavoured to 
get up out of the Hold as others did, verily 
believing I should never dress him nor any of 
them more. But our Men bravely quitted them- 
selves of the Fire-ship, by cutting the Spirit- 
Sail Tackle off with their short Hatchets. . . 
So we were freed of the Fire . . . and I returned 
to my work. ... 


As Wiseman became more socially and 
politically prominent, more mention of him 
is found in the records of the time. This is 
especially true in the papers of the Calen- 
dar of State (Domestic Series). A few of 
these are worth quoting: 


1661, June. Petition of Richard Wiseman to 
the King for leave to wait as a Surgeon in place 
of Humphrey Painter, who is ill, and to succeed 
him with the same title of Sergeant Surgeon, 
but with his present allowances. He was the 
only surgeon who attended His Majesty (as 
Prince) from Bristol to the West, Scilly, Jersey, 
France, Holland, and Scotland, and thence to 
the Battle of Worcester where he was taken 
prisoner; he was sworn second surgeon at the 
Restoration but his attendance became void on 
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admission of two sergeant-surgeons extraordi- 
nary, and one for the household. . . . 

1661. A “‘docquet” granting to Richard 
Wiseman the office of one of the King’s sur- 
geons void by the death of Michael Andrews 
fee £40 a year. 


The following two paragraphs shows that 
split fees were not unknown in those times. 


1662. Sept. Petition of John Knight Sergeant- 
Surgeon to the King:—Having served His Maj- 
esty abroad, he was continued with the others 
in his place at the Restoration. He received the 
usual fee for embalming the Duke of Glou- 
cester, being the only profit that has fallen to 
him, but he is now ordered to divide it with 
Richard Wiseman, Surgeon in Ordinary. He 
begs not to be made the only person who has 
his fee taken away from him... . 

1662, September 11th,—Warrant to Mr. 
Knight to retain the whole usual fee which has 
been disputed by some others of the King’s 
Surgeons. 


The years passed and in spite of his 
enemies and his rivals, he succeeded in 
becoming the Chief Surgeon. With this 
gradual increase in fame and fortune came 
the desire to clean up his somewhat sordid 
family history. He petitioned Sir Robert 
Wiseman, Kt., for recognition. The latter’s 
reply was as follows: 


Whereas my worthy friend and kinsman 
Richard Wiseman, Esq., one of His Majesty’s 
Chirurgeons-in-Ordinary hath expressed to me 
(a wish) to have my declaration of his alliance 
and kindred unto myself and my family I do 
hereby declare that I acknowledge the said 
Richard Wiseman to be kinsman and descend- 
ent of my family, and I do give free liberty to 
him, said Richard Wiseman tg use and bear the 
court of arms and crest of my family and in 
such manner and with such distinction as my 
worthy friend, Sir Edward Walter, Kt. Garter, 

. shall confirm and assign him. In witness 
whereof I have hereunto set my hand and seal 
the third day of April, 1671. Signed, Robert 
Wiseman. 


Wiseman now had a coat-of-arms but he 
still could be snubbed as a climber and a 
nouveau riche. The Social Register of the 
time, the College of Arms in Great Britain, 
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did not regard this recognition “as his 
kinsman and descendent of his family” as 
any proof of relationship. He married 
twice. The first wife died in 1674 and very 
soon afterward he was engaged and married 
to a daughter of Sir Richard Mauliver 
(also spelled Mauleveror or Mauliver). 
With his increase in rank and position he 
doubtless felt that he should move into 
newer and better sections of the city, and 
there are records of at least three such 
changes. 

His Treatises could well be entitled the 
Surgical Memoirs of a Surgeon. The “ Epis- 
tle to the Reader” which serves as a preface 
is equal to the Hippocratic oath for its 
dignity, idealism, and beauty of expression. 
He commences, “The Nobility and Dignity 
of Chirurgy are too well known to want the 
help of an orator to set them forth... . ” 
This was written, it should be remembered, 
when a barber surgeon was considered one 
of the lowest and commonest of menials. 
No one would have dreamed of calling it a 
profession. Army medical men were espe- 
cially despised and feared because of their 
ignorance and inefficiency. In 1690 Abra- 
ham a Gehema wrote that “the reasoning 
of the army surgeons endureth as butter 
in the sun.’”’ Only one hundred years ago 
the Prussian military ordered their regi- 
mental surgeons to shave officers as a 
part of their routine duties. 

Wiseman continues: 


[These books] are written so that the whole 
may be made easy to the young chirurgeon and 
instructive as may be . . . In preparation to 
them I have read all the eminent Chirurgica! 
Authors; yet in the writing of them I was more 
conformed to my own Judgment and Experi- 
ence than other Men’s authority. This will 
consequently make them liable to the Censure 
of many sorts of Men. . . . They are written 
for younger Men who have their Principles anc 
Maxims of Chirurgery yet to choose. . . . | 
would have these Men consider that | am @ 
Practiser, not an Academick; that I delight 
those things as far as they are useful to lile, 
but thought it too great a Digression from m 
present Purpose, to stuff up a Practical Boo 
with such philosophical Curiosities. This [boo 
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was not intended for a book of Controversy, 
but of plain Institution; not to make Men subtil 
Disputants, but good Practisers. . . . When 
the young Chirurgeon shall find the Cure easy 
in the Theory and appear so at first in the Prac- 
tice too, yet suddenly deceive him with a 
relapse, and not only once but often, delude his 
best Endeavors: when the By-standers and 
Persons concerned shall begin to accuse him of 
Knavery in his proceeding, and think him to 
pull back a Cure, whilst he is only rolling 
Sisyphus’s Stone, which will tumble down 
whether he will or not. He will then wish that 
all other Practisers have done what I have done 
in this Treatise, viz., recommended their Ob- 
servations both successful and unsuccessful 
thereby increasing Knowledge in our Profes- 
sion. . . . For my part, I have done it faith- 
fully, and thot it no disgrace to let the World 
see where I have failed of success; that those 
that come after me may learn what to avoid; 
there being more of Instructiveness often in 
an unfortunate Case than in a fortunate one; 
and more Ingenuity in confessing such mis- 
fortunes which are incident to Mankind, and 
which have attended all my Brethren as well 
as myself. . . . Thou wilt also learn one neces- 
sary piece of Humility, viz., not to trust too 
much on thy own judgment, especially in 
difficult cases;. . . think fit to seek the advice 
of other Physicians or Chirurgeons . . . who 
will forewarn thee of the Danger. 


The modern critic will say that Wise- 
man’s Materia Medica smacked of witch- 
craft, that his surgery was poor, and that 
he bled and advised venesection at the 
slightest provocation. When we consider 
him in the light of our present-day knowl- 
edge this is certainly true. But it is unusual 
for a great man to put down his own mis- 
takes and deliberately to point out his 
errors in cold print. Even in our own times 
such a procedure is a virtue far too often 
neglected by the medical profession. Wise- 
man was only too well aware of his limita- 
tions and no one felt more keenly his 
restrictions than did he. No one can deny 
that he was a keen observer. His case 
reports, of which there are over six hun- 
dred, could be used today for models of 
clarity and accuracy. He was one of the 
first to describe arterial aneurysm and to 
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give the correct idea as to its etiology. He 
advised and actually performed double 
ligation for those of traumatic origin. He 
sutured holes in the large intestine, per- 
formed tonsillectomies, applied ligature but 
decried the cautery in the formation of 
scar tissue in hernia repair. He gave excel- 
lent advice on when and where to debride 
and to amputate. He cautions his reader 
on the necessity of continuing with alcohol 
medication in those injured men who were 
heavy drinkers. Ironically enough he nar- 
rowly missed the correct therapy and the 
knowledge as to the actual cause in a great 
many conditions. He describes the presence 
of maggots in wounds but ascribes no value 
to them. He hints of tuberculosis in the 
lumbar region fifty years before Percivall 
Potts was born. Gas gangrene is suggested 
in his book on gunshot wounds. He de- 
scribed a patient who was apparently 
suffering from hemophilia and complains 
about the trouble this case gave him. He 
describes malignant tumors in an excellent 
manner and gives a good description of 
bone metastases. He accurately described 
the clinical course of tuberculosis and 
mentions that tuberculous peritonitis and 
scrofula may be cured in the fresh air 
although he assigns their recovery to other 
causes. But time will not permit more than 
a hasty survey of a brief portion of his 
works. 

Cancer: The cause of cancer, according 
to Wiseman, “Is usually said to be adjus- 
tions of Humours, which upon an over 
concoction or rather broiling grow retorrid 
and sharp. . . . ” Skin and bone metasta- 
ses were recognized occurring after breast 
malignancies. “The Humour .. . spent 
itself upon the Nerves, and caused a 
Species of a Paralysis in some parts of her 
body, and the Gout in others... . ” He 


noted that schirrous cancer “by ill hand- 
ling or increase in Acrimony frequently 
terminate in raging cancers.” The indica~ 
tion for operation depends on these condi- 
tions: First, that the patient should be in 
good health; second, that the “cancer be 
loose”’; third, that the axilla should be free 
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from painful glands. Spring or fall of the 
year was recommended as the best time 
for the operation. The patient was to be 
placed in a chair “to the light and held 
steady.”” A button cautery was recom- 
mended for the control of hemorrhage 
while wide cauteries were to be employed 
to destroy the malignancy. He placed lead 
and gold beaten into thin lamina over the 
open wound.* Then from his Therapeutics, 
which always parallel that of the three 
witches of Shakespeare and which never 
cease to shock and amuse the twentieth 
century mind, he recommended oil of frogs 
made by baking them with butter in their 
mouths. Or not desiring this, frog-spawn 
water “Is of good use in Summer, if 
clothes be dipt in it and applied. + 
Abdominal Surgery: Should the omentum 
slip out and become “tainted by the air” 
Wiseman tells us that a ligature should be 
placed above the solid part and cut off; 
“then stitch up the wound, leaving the 
Endes of the ligature hanging out of it to 
cast off.” If a portion of the small intestine 
is punctured he advises that the surgeon 
refrain from suturing because the seeking 
for the exact place and point of the wound 
is a hard task and “‘When you have found 
it what will it signify but to increase the 
accidents? Therefore it will be etter to 
follow the wound with Sarcoticks and to 
keep it close and warm with Compresses 
and Bandages.... ” But if the large 
intestine is wounded one is to “Stitch the 
Gut with the Glover’s Stitch.” The ends 
of these were to be left out in order that 
they could be pulled away. The modern 
doctor might be at first inclined to smile 
at such directions. But Wiseman had no 
anesthesia, and anyone who has attempted 
to close an abdomen in a patient in whom a 
spinal anesthesia has just worn off can well 
imagine the difficulties that presented 
themselves to the seventeenth century 
* Compare Halsted, Surgical Papers, Vol. I, pp. 39-40, 
Balt., Johns Hopkins Press, 1924, for the use of silver 


foil (1894), copper, brass, gold and aluminum in granu- 


lating wounds. 
+See Time (21: No. 24, 46, 1933) for value and 
recent application of fishwater in dermatitis. 
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doctor. Even after the advent of the Lister 
era many surgeons have recommended that 
laparotomies in the field should be avoided. 
This is especially emphasized by LaGarde.* 
Hernia: Hernia, of course, was recog- 
nized and treated long before Wiseman’s 
time. His chapter on the subject gives an 
excellent anatomical and clinical discourse. 
The problem of trusses is thoroughly dis- 
cussed. For reduction he advised a Trendel- 
enburg position, hot scrotal applications 
accompanied by gentle manipulation and 
pressure. If this was unsuccessful an enema 
was then to be tried, and should this fail a 
poultice of hot feces well beaten up is to be 
placed on the scrotum that thereby the 
““Excrements may be softened and evacu- 
ated.” Should the usual remedies described 
above be ineffectual and bleeding with 
purging to no avail, the patient may “If 
occasion require, be carried to and fro upon 
the back of a strong man with his head 
downward by which the prolapsed Bowels 
are often reduced. . ” “Mr. Smith, the 
truss-maker, wll 3 me he had made such 
an engine by which he set them on their 
heads and thereby reduced many that 
could not otherwise be relieved... . ’ 
And finally if all these manipulations failed 
the patient ought, “‘to be laid flat upon his 
Back upon a Table or form and bound 
thereon; Then an incision must be made. 
. ” Care was taken to avoid the bowels 
by passing a cannula through the ring into 
the cavity and then cutting down upon it. 
The Cautery for the promotion of cicatrix 
is strongly discouraged as too cruel and 
barbarous. The testicle could be removed 
in cases where it was necessary to make a 
completely closed cavity. The vessels were 
to be ligated and then the portions remain- 
ing beyond the ligature cauterized. [he 
ends of the ligature themselves were to 
remain outside the wound and “during 
the time of the cicatrizing the Ligature 
falls off... ” 
Blood-vessel Surgery: Space will not 
permit us to quote the lengthy but excel- 


*LaGarde, L. A. Gunshot Injuries. Ed. 2, . Y+ 
Wood, 1916, p. 251 et seq. 
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lent description of aneurysm. In addition 
to the ordinary variety Wiseman describes 
those that occasionally result from venesec- 
tion. In one such case he was called in to 
treat the arm of a “‘ poor fellow living in the 
country.” A barber surgeon had believed 
the swelling to be pus and after “unfit 
applications” opened it at which an 
“impetuous Flux of blood burst forth to 
the quantity of four Flaggons.””» Wiseman 
investigated the condition and then “‘lay- 
ing the Vessel bare, we passed a Needle 
with a ligature under the artery, and tied 
it, then cut off the Ende of it and loosen’d 
the Bandage above... . ”’ 

Tuberculosis: Wiseman is best remem- 
bered for his excellent description of the 
King’s Evil. In great detail he discusses 
the “cure of the divine touch.” With true 
loyalty (we wonder if he did not have his 
tongue in his cheek as he did so?) he proves 
to his own satisfaction that the British 
Kings possessed their ability to heal the 
sick “by laying on of hands”’ long before 
the French Royalty had ever been able to 
do so. But in addition to the power of the 
royal gold or silver piece he quietly recom- 
mends the extirpation of movable strumae. 
He believed, however, in the efficacy of 
poultices made from asses’ milk. In the 
following quotation we can see how his 
reasoning missed fire, and what part and 
what value he assigned to his therapeutics: 


A young gentlewoman about eleven years of 
age shrewdly diseased with Strumae in her neck 
with obstruction in the mesentery, she being 
thereby exceedingly emaciated, Sir Fra. Pr. 
being sent for, and seeing her so diseased, with 
loss of appetite advised her to be removed to 


the fresh air* at Kensington, she was so 
aud thereby Asses’ milk recovered her 
strength and returned to her Friends, well 
recover'd. ...” 


While Wiseman may have erred in his 
oral and local therapeutic specifics he 


certainly had reason enough to be very 
wel! acquainted with tuberculosis for he 
undoubtedly had it himself. He mentions 
in several places that he suffered from 
frequent pulmonary hemorrhages. By the 


* The italics are mine. W. M. M. 
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75 he must have been 
severely weakened and there must have 
been times when he wondered whether he 
would live to complete his Opus Magnum. 
But the spring of the next year came and 
found him finished with his work, a treatise 
written for the help of those men who 


end of the year 1 


“good Practisers,’” and not 
Four months later 


wished to be 
“subtil Disputants.” 
he was dead. 

There is much in Wiseman’s life to 
detract from any claim of greatness of 
character. That he “almost” stumbled 
upon many discoveries which remained for 
the later generations in medicine to find is 
no recommendation to a skeptical age 
which always measures success in the terms 
of positive, concrete results. And yet 
notwithstanding his personal cowardice 
and his intense social aspirations, his 
fawning loyalty to a wanton King, despite 
his willing assent to the “‘hocus-pocus” 
therapy of his day, he still remains a world 
figure in the realm of medicine and surgery. 
In his preface he has written his own epi- 
taph and in following out the pledge he has 
made there, he has placed himself among 
the immortals. He has carefully observed 
and honestly recorded. He has here ad- 
dressed himself, not to his peers in the 
hope of personal aggrandizement, but to 
those who were to follow in order that 
they might avoid the mistakes and errors 
which had engulfed him. Throughout his 
entire writings he has emphasized the one 
eternal attribute of scientific research, 
intellectual honesty. 
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BOOK REVIEWS 


A PracticaL Mepicat Dictionary. By 
Thomas Lathrop Stedman, m.p. Ed. 12, 
Balt., William Wood and Co., 1933. 


The twelfth edition of Stedman’s Medical 
Dictionary maintains the standards set by the 
previous editions and confirms the opinion 
expressed in 1930 in the review of the eleventh 
edition—that it is “‘the best” medical dic- 
tionary available. 

With the addition of 1000 new titles, the 
work appears to be thoroughly up-to- date. 
A careful test has revealed no omissions of any 
consequence. 


Die ROENTGEN-LITERATUR, XII. Teil 
1932, Autoren-und Sachregister 1932, Pa- 
tentliteratur 1932. Im Auftrag der Deut- 
schen Réntgengesellschaft und unter 
Mitarbeit des Literatur-Sonderausschusses. 
By Dr. Hermann Gocht, Stuttgart, Ferdi- 
nand Enke, 1934. 


This is the thirteenth volume of this annual 
bibliography which is an invaluable handbook 
for roentgenologists. 

It is interesting that the first item in the 
book, under “A,” is an article by Abbott in 
Radiology in 1932. The title is given in English 
whereas throughout the book various titles 
from English and American journals are trans- 
lated into German. This would seem to be a bit 
confusing. It is to be hoped that in future 
volumes either all or none of the titles will be 
translated. 


Nature, M.D. Healing Forces of Heat, 
Light, Water, Electricity and Exercise. 


By Richard Kovacs, m.p. Appleton Popular 
Health Series. N. Y., D. Appleton-Century 
Company, Inc., 1934. 


Under a title that must be admitted to be 
inspirational, Dr. Kovacs has written a book 
on modern physical therapy for the layman. 
His hope that it may help to serve “‘as a check 
against the sales propaganda literature and 
commercial radio broadcasts” is a pious one. 
If the book can be gotten into people’s hands 
and if they can be made to read it, it will be 
of the utmost value. 

The author presents conservative and com- 
monsense views. The book gives just about all 
the information that the intelligent layman 
need have on the subject. 


INFANTILISM. By E. Apert. Translated 
by R. W. B. Ellis, M.p. London, Martin 
Hopkinson, Ltd., 1933. 


This is a translation from the French with 
additions. It covers the subject in a concise, 
practical and up-to-date manner. The addition 
of an index would give a more practical value 
to the book. 


Pink Disease (Infantile Acrodynia). 
By Ch. Rocaz. Translated by Ian Jeffreys 
Wood, m.p. London, Martin Hopkinson, 
Ltd., 1935. 


This is an interesting monograph on a rather 
rare disease, translated from the French, and 
covering the subject very completely. This 
book will be found of distinct interest to both 
neurologists and pediatricians. 
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BARRINGER, BENJAMIN S., M.D., F.A.C.S., N. Y. 
Surg., Urol. Dept., Memorial Hosp.; Cons. Urol., 
Mary McClellan (Cambridge) & Nyack Hosp.; 
Attend. Urol., Fifth Ave. Hosp. 

BARTLETT, WILLARD, JR., M.D., St. Louis. 

Mem. Staff, Jewish, Mo. Baptist & St. Louis Co. 
Hosp. 

BASHEIN, HyMan, m.p., N. Y. 

Surg., Aux. Staff, Community Hosp.; Asst. Surg., 
Harlem Hosp. O. P. D. 

Bocart, LEoN M _ m.p., Flint, Mich. 
Cons. Traum. Surg., Hurley Hosp.; Attend. Surg., 
Hurley, St. Joseph’s & Women’s Hosp. 

Caron, Rosert P., M.p., F.A.c.s., Minneapolis. 
Asst. in Surg., Univ. Minn. Med. Sch. 

Cuu, Cuin Cun, m.p., Ann Arbor, Mich. 

Grad. Asst., Obst. & Gynec., Univ. Mich. Hosp. 

CostroLow, WILLIAM E., m.p., Los Angeles. 

DeBakey, Micnaet E., m.p., New Orleans. 

Instr. in Surg., Tulane Univ. Sch. Med.; Asst. 
Vis. Surg., Charity Hosp. 

DeCourcy, JosEepu L., M.p., F.A.c.s., Cincinnati. 

Dir., DeCourcy Clin.; Attend. Surg., Good Samari- 
tan Hosp. 

Dusat, ALvIN G., M.D., c.M., N. Y. 

Asst. Adj. Surg., Lenox Hill Hosp.; Attend. Surg., 
Lenox Hill Hosp. Surg. Clin. 

E:uis, J. W., M.D., F.A.c.s., Chelsea, Mass. 

Lieut. Comm., U. S. N. Med. Corps; Asst. Chief of 
Surg., U. S. Naval Hosp. 

FRANK, Loults, M.D., F.A.c.S., Louisville, Ky. 

Em. Prof. Surg., Univ. Louisville Med. Sch.; Chief 
of Staff & Surg., John N. Norton Mem. Inf.; Attend. 
Surg., Jewish Hosp.; Cons. Surg., Children’s Free 
Hosp. & Hosp. for Crippled Children. 

Geist, Dona.Lp C., m.p., Phila. 

Instr. in Surg., Grad. Sch., Univ. Pa.; Asst. Surg., 
Misericordia Hosp.; Assoc. Surg., Fitzgerald 
Mercy Hosp. (Darby). 

GILLENTINE, WILLIAM H., m.p., New Orleans. 

Instr. in Med., Tulane Univ. Sch. Med. 

GoLpsTEIN, ALBERT E., M.D., F.A.c.S., Balt. 

Assoc. in Gen.-urin. Pathol., Univ. Md.; Chief, 
Gen.-urin. Dept., Sinai Hosp. 

Hatnes, SAMUEL F., M.p., Rochester, Minn. 

Asst. Prof. Med., Mayo Found.; Assoc. in Sect. in 
Div. Med., Mayo Clin. 
Haininc, Ropert B., M.p., L.R.c.P. & s. (Edin.), Los 


Angeles. 
Res. Pathol., Los Angeles Co. Gen. Hosp., Unit 1. 


Havpin, J. A., M.p., Chelsea, Mass. 
Comm., U. S. N. Med. Corps. 

HANKINS, FRANKLYN D., M.D., D.N.B., Los Angeles. 
Res. Phys. in Tumor Surg., Los Angeles Co. Gen. 
Hosp. 

Hertzcer, ARTHUR E., M.p., F.A.c.S., Halstead, Kan. 
Prof. Surg., Univ. Kan.; Surg., Halstead Hosp. 

Hinton, J. WrLiaM, M.D., F.A.c.S., N. Y. 

Asst. Prof. Surg., Post Grad. Med. Sch.; Asst. Vis. 
Surg., Bellevue Hosp. 
Howarp, Laurence L., m.p., Great Falls, Mont. 
KAHAN, HERBERT, M.D., New Rochelle, N. Y. 
Mem. Dept. Pathol., Lenox Hill Hosp. 
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Clin. Prof. Surg., N. Y. Univ. & Bellevue Hosp. 
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Dir. Div. Cancer, Dept. Hosp., N. Y. C.; Dir. N. Y. 
City & B’klyn Cancer Inst.; Assoc. Rad. Therap., 
Lenox Hill Hosp. 


KLEEGMAN, SopuHia J., M.p., N. Y. 
Asst. Clin. Prof. Gynec., Univ. & Bellevue Hosp. 
Med. Coll.; Adj. Vis. Gynec., Bellevue Hosp. 


Levy, Cuar.es S., M.p., Balt. 


Linpe, S. ARTHUR, M.D., Balt. 
Mem. Surg. Staff, Sinai & W. Balt. Gen. Hosp. 


Lioyp, Mitton SILLs, M.p., c.mM., N. Y. 

Clin. Instr. in Bronchoscop., Flower Hosp.; Asst. 
Thorac. Surg., Sea View Hosp. 

McCarty, Ray B., m.p., Riverside, Calif. 

Mem. Surg. Staff, Riverside Community Hosp. & 
Riverside Co. Charity Clin. 

MacDona.p, Ra.cpn, M.D., Chicago. 
Instr. in Surg., Northwestern Univ. Med. Sch.; 
Asst. Surg., St. Luke’s Hosp. 

MILiar, WILLIAM M., m.p., Cincinnati. 
Dept. Surg., Univ. Cincinnati. 

Miter, Norman F.,, m.p., F.A.c.s., Ann Arbor, Mich. 
Prof. Obst. & Gynec., Univ. Mich. Coll. Med. 

Mooney, VOIGT, M.D., F.A.C.S., Pittsburgh, Pa. 

Instr. in Orth. Surg., Univ. Pittsburgh Sch. Med.; 
Asst. Orth. ie & Allegheny Gen. Hosp.; Cons. 
Orth. Surg., U. S. Marine Hosp. 

Moore, Georce E., m.p., Antigo, Wis. 

Mem. Staff, Langlade Co. Mem. Hosp. 
Miu ter, Huco, m.p., Detroit, Mich. 
Attend. Phys., North End Clin. 

PEMBERTON, JOHN DEJ., M.D., F.A.C.S., Rochester, Minn. 
Assoc. Prof. Surg., Mayo Found.; Head of Sect. in 
Div. of Surg., Mayo Clin. 

PERRAULT, L. T., m.p., N. Y. 

Assoc. Surg., Laryng. & Rhinol., St. Luke’s Hosp.; 
Oto-rhinol. & Bronchoscop., St. Frances’ Hosp.; 
Assoc. Laryngol., Post Grad. Hosp.; Bronchoscop., 
Harlem Hosp. & Hosp. for Ruptured & Crippled. 

Pottock, Rosert, m.p., N. Y. 

Urol., Flower Hosp.; Urol. Clin.; Flower Hosp.; 
Surg. O. P. D., N. Y. Hosp. Instr. in Urol., N. Y. 
Homeopathic Med. Coll. 

Puckett, H. L., m.p., Lee, Mass. 

Lieut. (Jg), U. S. N. Med. Corps; Vis. Surg., 
Fairview Hosp. (Gt. Barrington). 

SANDERSON, F. L., M.D., F.A.C.S., Shreveport, La. 

Sup. & Chief Surg., Shreveport Charity Hosp. 

SmitH, FREDERICK C., M.D., Phila. 

Assoc. in Proctol., Grad. Sch. Med., Univ. Pa. 


Torrey, M. ALLEN, M.p., B’klyn, N. Y. 
Res. Phys., B’klyn Eye & Ear Hosp. 

VERNON, SIDNEY, M.D., Willimantic, Conn. 

Mem. Staff, Windham Community Mem. & 
Backus (Norwich) Hosp. 

Witson, Rosert A., M.D., F.A.c.s., B’klyn, N. Y. 
Instr. in Obst. & Gynec., L. I. Coll. Med.; Asst. 
Attend. Obst., Methodist Episcopal Hosp.; Attend. 
Obst. & Gynec., St. Mary's Hosp.; Adj. Gynec., 
Lutheran Hosp. 


YraTrakos, A., M.p., Athens, Greece. 


3a15* 


599 








AUTHOR INDEX TO VOLUME XXiil 


Ada, Alexander E. W., 133 
Adson, Alfred W., 287 
Albee, Fred H., 70 

Allen, Abbott William, 371 


Barringer, Benjamin S., 438 
Bartlett, Willard, Jr., 484 
Bashein, Hyman, 506 
Beierlein, Karl M., 346 
Biddle, A. Graham, 191 
Bierman, William, 314 
Blum, David M., 47 
Bogart, Leon M., 442 
Bowman, Foster H., 295 
Boyce, F. F., 157 
Braasch, William F., 255 
Broders, Albert C., 63 
Brodny, M. Leopold, 271 
Burch, John C., 355 


Caron, Robert P., 521 
Charache, Herman, 378 
Chu, Chin Chin, 457 
Coffey, Robert C., 1 
Coley, William B., 47 
Coors, Giles A., 352 
Costolow, William E., 528 
Crile, George, 102 

Cunha, Felix, 219 


DeBakey, Michael E., 579 
De Courcy, Joseph L., 408 
Dujat, A. G., 570 


Eckerson, Edwin B., 30 
Edgerly, M. Patricia, 371 
Eliason, E. L., 79 


Ellis, J. W., $47 


Frank, Louis, 413 
Furniss, H. Dawson, 379 


Garlock, John H., 248 
Geist, Donald C., 519 
Gillentine, William H., 579 
Golden, Benjamin I., 194 


Goldstein, A. E., 452 
Grant, Francis C., 89 
Graves, Amos N., 54 
Greenberg, Boris E., 271 
Gross, Robert E., 167 


Haines, Samuel F., 399 
Haining, Robert B., 532 
Halpin, J. A., 547 
Hankins, Franklyn D., 532 
Hertzler, Arthur E., 556 
Hinton, J. William, 504 
Howard, Laurence L., 566 
Huberman, John, 243 
Husted, F. Pitkin, 325 


Kahan, H., 570 

Kaplan, Ira I., 559 
Kemp, W. M., 289 
Kinsella, Thomas J., 111 
Kirwin, Thomas J., 14 
Kleegman, Sophia J., 419 
Kulowski, Jacob, 305 


Ladd, William E., 167 
Lahey, Frank H., 30 
Larson, Lawrence M., 330 
Lasher, Willis W., 297 
Levy, Charles S., 452 

Linde, S. Arthur, 575 
Livingston, Edward M., 210 


Lloyd, Milton Sills, 537 


McCarty, Ray B., 480 
MacDonald, Ralph, 514 
McFetridge, E. M., 157 
McKenna, Donald E., 385 
McLaughlin, C. W., Jr., 79 
Maes, Urban, 157 

Marino, A. W. Martin, 366 
Millar, William M., 592 
Miller, Norman F., 457 
Mishell, Daniel R., 243 
Mooney, Voigt, 585 
Moore, George E., 545 
Moore, J. C., 235 


36/5* 


Moorhead, John J., 371 
Miller, Hugo, 497 
Muschat, Maurice, 129 


Narat, Joseph K., 43, 381 
Nordland, Martin, 330 


Ochsner, Alton, 54 


Pemberton, John de J., 390 
Perrault, Leo T., 537 
Plummer, William A., 63 
Pollock, Robert, 564 
Potter, Eugene B., 325 
Powers, John FEl., 315 
Pratt, Gerald H., 148 
Puckett, H. L., 547 


Rand, Carl W., 184 
Rankin, Fred W., 36 
Roberts, Sumner M., 322 
Robins, Samuel A., 271 


Sanderson, E. L., 583 
Schmier, Adolph A., 195 
Smith, Frederick C., 474 
Spelman, Arch E., 364 
Steinberg, M. E., 137 
Stetten, DeWitt, 361 


Thomas, Gilbert J., 111 
Torrey, M. Allen, 426 


Van Zwalenburg, C., 3390 
Vanden Berg, Henry J., 335 
Vernon, S., 555 


Walters, Waltman, 255 

Weiss, Samuel, 96 

Wellbrock, William L. A., 358 
Welton, T. S., 201, 209, 588, 591 
Wesson, Miley B., 284 

Wiggin, Sidney Cushing, 106 
Wilson, Robert A., 426 


Yiatrakos, A., 551 





SUBJECT INDEX TO VOLUME XXIII 


(B.B.) = Bookshelf Browsing; (Bi.B.) = Biographical Brevities; (E.) -= Editorial 


4 bscess, prostatic, simulating malaria, 563 


pulmonary, 547 
Acromio-clavicular dislocation, 322 
Actinomycosis of subphrenic space, 54 
Actinomycotic focal infection, 532 
Adenoma of gall bladder, occurrence and_ possible 
significance of, 358 
Adenoma of thyroid gland, cystic degenerated or 
artially degenerated, acute capsulitis of, 63 
Aipha-lobelin, effects of, on respiration, 426 
Analgesia, regional, its place in medicine (B.B.), 210 
Anastomosis, intestinal, instrument for, 379 
Anesthesia, deep, convulsions under, 295 
general care of patient in, 106 
general, time-shock factors in, 289 
local, application of principles of, to peripheral nerve 
manifestations, 521 
Anesthetics, narcotics and the sick man, 102 
Anorectal fistulae, 474 
Antiseptics, bacteriological appraisal of 34 commonly 
used, 371 
urinary, in relation to fluid intake, 457 
Anus and rectum, congenital malformation of, 167 
Apparatus, geared spring traction, 585 
Appendectomy, fatal diphtheroid wound 
following, 575 
Appendicitis, acute, after forty, 157 
controllable mortality figures, 248 


a injuries, acute, 297 


infection 


BioGRAPHICAL BREVITIES: 
Daniel Turner, 590 
James Mease, 384 
William Stewart Halsted, 209 
Bladder, exstrophy of, complete epispadias and other 
urethral abnormalities, ureteral transplantation 
to rectosigmoid for, 255 
urinary, rupture of, 442 
Bleeding, functional uterine, problem of, 355 
Blood changes following splenectomy, 514 
Bone involvement, benign metastatic, from thyroid 
tumors, 559 
sesamoid, of great toe, traumatic and developmental 
abnormalities of, 315 
Book Reviews: 
Benign tumors in the third ventricle of the brain 
(Dandy), 395 
Diagnostics urgents: abdomen (Mondor), 396 
Disque intervertebral, le (Mauric), 217 
Infantilism (Apert), 598 
Manual of diseases of nose, etc. (Gleason), 217 
Medicine in Virginia in 19th century (Blanton), 395 
Mental hygiene in the community (Bassett), 396 
Nature, M.p. (Kovacs), 598 
Physical treatment by movement, manipulation and 
massage (Mennell), 396 
Pink disease (Rocaz), 598: 
Post-operative treatment (Foster), 217 
Practical medical dictionary (Stedman), 598 
Roentgen-Literature x11 (Gocht), 598 
Venarum ostiolis, de, 1603, of Hieronymus Fabricius 
of Aquapendente (Franklin), 395 
Wilhelm Conrad Réntgen etc. (Glasser), 395 
BooksHELF BRowsING: 
Baron Dominique-Jean Larrey, 385 
Regional analgesia, its place in medicine, 210 
Richard Wiseman, 592 ; 
reasts, pendulous, improved technique for restoration 
of, 191 


& ancer, colonic, present-day treatment of, 36 
research, recent progress in, 43 


Capsulitis, acute, of cystic degenerated or partially 
degenerated adenoma of thyroid gland, 63 


601 


Carcinoma affecting organs in male and female pelvis, 
treatment of, 1 
of cervix uteri, 413 
genitourinary, past and present in, 438 
Cervix uteri, carcinoma of, 413 
Coffey, Robert Calvin, (E.), 201 
Colonic cancer, present-day treatment of, 36 
Congenital malformation of anus and rectum, 167 
Convalescence rate and end result following surgery, 
hypothyroidism, its relation to, 335 
Convulsions under deep anesthesia, 295 
Cysts, solitary, of kidney, 271 


ie liver, and their prevention, 96 


Deoxygenation and pus infection, 339 

Dermoids, presacral, 30 

Diphtheroid wound infection, fatal, following appendec- 
tomy, 575 

Dislocation, acromio-clavicular, 322 

Dressing, simplified, for clean surgical wounds, 194 

Duodenal ulcer, exclusion operation for, 137 

Dysmenorrhea, resection of presacral nerve for, 408 


prervomas : 


Maternal mortality in New York City, 586 
Pathogenesis of acute pancreatitis, 38: 
Robert Calvin Coffey, 201 
Elbow, modified sling for fractures about, 555 
Epispadias, complete, exstrophy of bladder, and other 
urethral abnormalities, ureteral transplantation 
to rectosigmoid for, 255 
Exophthalmos, persistent and recurrent, 330 
Exstrophy of bladder, complete epispadias and other 
urethral abnormalities with incontinence, ure- 
teral transplantation to rectosigmoid for, 255 


pone. anorectal, 474 


Focal infection, actinomycotic, 532 

Fractures about elbow, modified sling for, 555 
of lower end of humerus, 79 
rustless steel wire in direct fixation of, 325 


(;* bladder, adenoma of, occurrence and possible 
significance of, 358 
surgery, 506 
Ganglionectomy, cervicothoracic, and trunk resection, 
changes in technique of, 287 
Gastrointestinal tract, new method of suturing trau- 
matic or operative wounds of, 551 
Genitourinary carcinoma, past and present in, 438 
tuberculosis, modern concepts of, 111 
Geographic distribution of peptic ulcer, 497 
Goiters, interstitial, effect of complete thyroidectomy 
on, 556 
Gynecological diagnosis, pelvic roentgenography in, 243 


oo William Stewart (Bi.B.), 209 


Head immobilization for skull radiography, 545 

Hematoma, spontaneous, of rectus abdominis, 480 

Hemorrhoids, injection treatment of, 366 

Humerus, lower end of, fractures of, 79 

Hydraulic suction, intestinal evacuation by, 148 

Hyperfunction of thyroid gland, 399 

Hypothyroidism, its relation to convalescence rate and 
end result following surgery, 335 


‘re pyloric balance in, 484 


Infection, actinomycotic focal, 532 
pus, deoxygenation and, 339 
wound, fatal diphtheroid, after appendectomy, 575 


















602 


American Journal of Surgery 


Injection treatment of hemorrhoids, 366 

Injuries, back, acute, 297 

Instrument, geared spring traction apparatus, 585 
for intestinal anastomosis, 379 
resuscitator, 583 
syringe-sleeve-valve transfusion, 579 

Intestinal anastomosis, instrument for, 378 
evacuation by hydraulic suction, 148 


K itvey. solitary cysts of, 271 
Knife, radio, effect of, on wound healing, 364 
| aan Baron Dominique-Jean (B.B.), 385 


Light filtering index of serum, 570 
Liver deaths and their prevention, 96 


Meera: prostatic abscess simulating, 563 


Malignancy of tonsil, 528 

Maternal mortality in New York City (E.), 586 
Mease, James (Bi.B.), 384 

Menstruation after abdominal operations, 361 
Myofascitis, 70 


|. pone anesthetics and the sick man, 102 


Needle, new curved, 378 
Nerve, peripheral, manifestations, application of 
principles of local anesthesia to, 521 
presacral, resection of, for dysmenorrhea, 408 


© a} Torek, for undescended testis, advan- 
tages and applicability of, 133 

Osteomyelitis, pyogenic, of sacroiliac joint, 305 

Ovary, surgery of, 419 


peewee, acute, pathogenesis of (E.), 381 


Pelvic roentgenography: its value as an aid in gyneco- 
logical diagnosis, 243 

Pelvis, male and female, treatment of carcinoma of 
organs in, I 

Peptic ulcer, experiences with new mode of treating, 219 

geographic distribution of, 497 
specific vaccine in treatment of, 504 

Perineoplasty, new suture In, 352 

Peripheral nerve manifestations, application of prin- 
ciples of local anesthesia to, 521 

Phlebitis, 519 

Physical therapy 
surgery, 314 

Physiology and pathological physiology of dynamics of 
urmary passageways, 129 

Postpartum and puerperal care, 346 

Pneumonography, 537 

Presacral nerve, resection of, for dysmenorrhea, 408 

Prostatic abscess simulating malaria, 563 

resections, 452 

Puerperal and postpartum care, 346 

Pulmonary abscess, 547 

Pus infection, deoxygenation and, 339 

Pyelographic technique, new, 284 

Pyloric balance in ileus, 484 ; 

Pogenic osteomyelitis of sacroiliac joint, 305 


in postoperative reconstructive 


Re knife, effect of, on wound healing, 364 


Radiography, skull, head immobilization for, 545 

Reconstructive surgery, postoperative, physical ther- 
apy, 314 

Rectum and anus, congenital malformation of, 167 

Rectus abdominis muscle, spontaneous hematoma of, 
480 

Resection of presacral nerve for dysmenorrhea, 408 


prostatic, 452 


Subject Index 





Marcu, 1934 





Respiration, effects of alpha-lobelin on, 426 

Resuscitator, 583 

Roentgenography, pelvic, its value as an aid in gyneco- 
logical diagnosis, 243 

Rupture of urinary bladder, 442 


Grcveiline joint, pyogenic osteomyelitis of, 305 


Sarcoma of uterus with multiple bone metastases, 47 
Serum, light filtering index of, 570 . 
Sesamoid bones of great toe, traumatic and develop- 
mental abnormalities of, 315 

Skull radiography, head immobilization for, 545 
Sling, modified, or fractures about elbow, 555 
Specific vaccine in treatment of peptic ulcer, 504 
Spinal cord tumors, notes on series of, 89 
Splenectomy, blood changes following, 514 
Struma lymphomatosa Hashimoto, 565 
Subphrenic space, actinomycosis of, 54 
Suction, hydraulic, intestinal evacuation by, 148 
Surgery, gall-bladder, 506 

of ovary, 419 
Suture, new, in perineoplasty, 352 
Suturing, new method of, 551 


Ts undescended, advantages and applicability of 
Torek orchiopexy for, 133 
Thyroid gland, acute capsulitis of cystic degenerated 
or partially degenerated adenoma of, 63 
hyperfunction of, 399 
tumors, benign metastatic bone involvement, 559 
Thyroidectomy, complete, effect of, in interstitial 
goiters, 556 
total and subtotal, 235 
Time-shock factors in general anesthesia, 289 
Toe, great, traumatic and developmental abnormalities 
of sesamoid bones of, 315 
Tonsil, malignancy of, 528 
Torek orchiopexy, for undescended testis, 133 
Torticollis, spasmodic, 184 
Transfusion instrument, syringe-sleeve-valve, 579 
Trunk resection, cervicothoracic ganglionectomy and, 
changes in technique of, 287 
Tuberculosis, genitourinary, modern concepts of, 111 
Tumor, large malignant (sarcoma of uterus with) 
multiple bone metastases, 47 
ae cord, notes on series of, 89 
thyroid, benign metastatic bone involvement, 559 
Turner, Daniel (Bi.B.), 590 


| J cer, duodenal, exclusion operation for, 137 


Ulcer, peptic, new mode of treating, 219 
geographic distribution of, 497 
specific vaccine in treatment of, 504 
varicose, treatment of, 195 
Ureteral transplantation, experimental, clinical value, 14 
to rectosigmoid for exstrophy of bladder, complete 
epispadias and other urethral abnormalities with 
incontinence, 255 
Urinary antiseptics in relation to fluid intake, 457 
bladder, rupture of, 442 ; ; 
passageways, physiology and pathologic physiology 
of dynamics of, 129 
Uterine bleeding, functional, problem of, 335 


\ 7 aricose ulcers, treatment of, 195 


\ Tire, rustless steel, in fixation of fractures, 325 


Wiseman, Richard (Bi.B.), 592 

clean surgical, simplified dressing for, 194 

healing, effect of radio knife on, 364 
Wound infection, fatal diphtheroid, following appencec- 


tomy, 575 











